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European Patent Office
Directorate General 2
Erhardtstrasse
D-80331

- Munich
Germany

BY FAX - 0049 89 23 99 4465
CONFIRMATION BY COURIER

Dear Sirs

RE: European Patent No.1 141274
European Patent Application No. 00962354.0
Pruoprictors: ZymoGenetics, Inc.
Opponent:  Human Genome Sciences, Inc.

On behalf of Human Gepome Sciences, Inc. (HGS), 14200 Shady Grove Road,
Rockville, MD 20850-7464, USA we are lodging an Dpposition aceording, to
Article 99 EPC against EP 1 141 274 ("the Opposed Patent") in its entirety. The
necessary fee has been paid today.

We oppose the Opposed Patent under Article 100(a) EPC, specifically in that it is
not a patentable invention, lacks novelty and inventive step and does nol satisty
Articles 52, 54 and 56 EPC. The Opposed Patent is further opposed under Article
100(b) FPC, in that it does not disclose the invention in a manner sufficiently

clear and complete for it to be carried out by a person skilled in the art,
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A.  Detailed Statement of the Grounds of Opposition

1. The Opposition Brief refers to the documents listed below:

D1
D2

D4

D6
D7
D3
D9

Do

D11

D12
D13

D14
E{TRETAT )

WO 95/39361 (St. Jude Children's Research Hospital)

“NF-AT Activation Induced by a CAML-Intcracting Member
of the Tumor Necrosis Factor Receptor Superfamity”, Science,
1997, Vol. 278, pp. 138-141 (von Bulow et al.)

“The BCMA gene, preferentially expressed during B lymphoid
maturation, is bidirectiopally tramscribed”, Nucleic Acids
Research, 1994, Vol. 22, No. 7, pp. 1147-1154 (Laabi et al)
“BCMAp: an integral membrage protein in the Golgi
apparatus of human mature B lymphocytes”, International
Immunolegy, 1995, Vol. 7, No. 7, pp. 1093-1106 (Gras ef al.)
“The characterization of murine BCMA gene defines it as a
pew member of the tumor necrosis factor rreeptor
superfamily”, International Immunology, 1998, Vol L0, Nv. 11,
pp- 1693-1702 (Madry et al.)

WO 98/18921 (Human Genome Sciences, Inc.).

EP 0 869 180 Al (SmithKline Beecham Corp.)

WO 98/55620 (Regeneron Pharmaceuticals, Inc.)

“BAFF, a Novel Ligand of the Tumour Necrosis Factor Family,
Stimulates B Cell Growth” J. Exp. Med., Val. 189, No. 11, 7
June 1999, pp. 1747-1756 (Schneider et al.)

“Mice Transgenic for BAFF Develop Lymipbocytic Disorders
Along with Autoimmune Manifestations” J. Exp. Med., Vol.
190, No. 11, 6 December 1999, pp. 1697-1710 (Mackay ct al.)
BLyS: Member of the Tumour Necrosis Factor Family and B
Lymphocyte Stimulator” Scicnce, Vol. 285, 9 July 1999, pp.
260-263 (Moore et al.) '

US application 09/302,863 (Immunex Corp.)

US application 60/149,378 (Biogen, Inc.)

US application 60/143,228 (Biogen, Inc.)
2
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D15  US application 09/255,794 (Human Genome Sciences, Inc)
D16  US application 60/119,906 (Amgen, Iac.)

D17  US application 60/166,271 (Amgen, Inc.)

D18  US application 09/226,533 (ZymoGenetics, Inc.)

B. . Background
(a) The TNF Superfamily

The tumour necrosis factor (“TNF”) supcrfamilies of ligands and receptors

N

arc a broad group of pleiotropic cytokine proteins involved in the
regulation of cell proliferation, activation, differentiation and death. .The
TNF superfamily ligands are either type I transmembrane cytokine
prateins, where the C-terminus of the protein is located extracelludarly, or
soluble proteins. The extracellular domains of TNF superfamily ligands
contain a conserved region of around 150 amino acids comprising B-
sirands, while the remaining portions of the protein share little sequence
homology. Many of the TNF ligand family members associate to form

nan-covalently bound trimeric structures (homotrimers),

3. The TNF ligands each bind to specific TNF receptors. The TNF receptors
are transmembrane glycoproteins in which the N-terminus of the protein is
located extracellularly, or soluble proteins. The extracellular domains of
‘INF reccptors contain one or more characieristic cysteine-rich motifs
(referred to as “pseudo repests™) which bind the TNF ligands. T.ike the
TNF ligands, the TNF receptors usually form trimeric or tultimeric non-

covalent complexes.
(b)  zinf4 and ifs Receptors

4. ztuf4 isa TNF ligand which is able to slimulate the immune system. zinf4
was first identified by the Opponent (see below) and is now known in the

20044600 3.
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art a5 TNFSF13B according to the terminology established by the Human
Genorne Organisation Nomenclature Commitiee. However, ztnf4 has also
been referrcd to as BLyS (Human B Lymphocyte Stimulator), BAFF (B
Cell Activating Factor belonging to the TNF Eamily), THANK, TALL-1,
Kay Ligand and Neutrokine-alpha. In this Notice of Opposition we shall |

use the term “ztnf4” since that term is used in the Opposed Patent.

5, ztnf4 selecﬁvely binds 10 B limﬁhocytes. cells of the immune system that
produce immunoglobulin (also referred to herein as antibudy). zinfd has
been shown to bind three TNF receptors which are located on B cells:
TNERSF13B, TNFRSF13C and TNFRSF17. ‘These 'TNF receptors have
also been referred to in the art as TACL BAFF Receptor, and BCMA,
respectively. The Opposed Patent coneerns TNFRSF13B, TNFRSF17 and
an isoform (i.e., a splice variant) of TNFRSF13B. It refers 1o these.
receptors as TACI, BCMA and BR43x2, respectively, and those terms are
adopted in this Notice of Opposition. TACT is a TNF receptor with two
conserved cysteine—rich pseudo repeats whilst BCMA and BR43x2 each
have a single cysteine-rich pseudo repeat. These regions of the

extracellular domains of the receptors are invalved in binding ztnf4.

6 BR43X2 is an isoform of TACI in which a region of the TACI sequence
from amino acid residue 2! to residue 67 which contains the first cysieine-
rich pseudo repeat of TACI has been replaced by a single. tryptophan
residuc. BRA43x2 is therefore a 247 amino acid protein the sequence of
which is identical to that of TACT except in that respect. The second
cysteine-rich pseudo repeat of TACI (amino acid residues 70 to 104 of
TAC]) is present in BR43x2, BR43x2 was produced by the Patentee by
expression cloning from an activated B cell line cDNA library as described

in Example | of the Opposed Patent.

7. [n the body, zinf4, in combination with its receptors. stimulates B ccll
growth and differentiation. Immature B cells are produced in the bone

(marrow and differentiate into matare. resting 13 cells as they migrate to the
20044600 4
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spleen and lymph nodes. Upon activation by antigen, mature B cells
proliferate and differentiate further jnto antibody scereting B cells known
as plasma cells. ztnf4 functions in conjunction with its receplors to
stimulate B cell proliferation and differentiation at both the immature-to-
mature and the mature-to-plasma B cell transilions. This process is all par

of the immune system'’s natural hematopoietic cel} development.

8. Due to their biological functions of effecting B cell growth, proliferation
and differentiation, zinf4, its receptors and related molecules have a
number of useful therapeutic functions. zinf4 and similar molecules can be
uwsed to treat immune disorders associated with too little antibody
production because they have the ability to stimulate the immune system.
Two such disorders which may be weated in this way are Common

Variable Immunodeficiency and Immunoglobulin A deficiency.

9. Alterpatively, antagonists of zinf4 activity, such as antibodies specific to
zinf4 and antibodies specific to its receplors, and the receptors themselves
and similar molecules can be used to treat disorders associated with too
much or inappropriate antibody production. Autoimmune conditions, for
exainple, arise ‘when ' the body’s immune system- fails 1o -distinpuish
between the body’s own cells and tissues and those of foreign pathogens,
resulting in an immune response that attacks the body itself. Elevated
levels of ztn{4 have been found in the serum of patients with auloimmune
diseases which are characterized by the production of autoantibodies, such
as systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA)-
Thercfore treatment of SLE and RA paticnts wilh ztnf4 antagonisls, such a5
monoclonal antibodies which bind to ztnf4 and similar molecules, is

currently being studied.

10. A third way in which ztnf4, its receptors and related molecules can be used
to treat disease is by utilizing their common property of binding -
specifically to B cells. For instance, certain types of cancers, such as

Hodgkin's lymphoma, mulliple mycloma and chropic lymphocytic
n0AGHI 5 B
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lcukaemia, originate from unregulated and malignant growth of B cells.
Drugs which link ztnf4 to & toxin or o a souree of radiation capable. of
killing malignant B cells could prove effective for treating these conditions

and are currently being studied.
(c) Researchand Filing History

11. Multiple research groups have been active in the characterization of ztnf4
and its receptors. This is demonstrated by the number of patent
applications filed and pepers published in this field. A timeline listing a
selection of relevant patent filings and publications and the groups involved

forms Annex A.

12.  On 3 March 1998, St. Jude Children’s Research Hospit.aliﬁled a PCT
application (PCT/US98/04270) disclosing the amino acid sequence of
TACI as well as a polynucleotide sequence encoding TACI, and providing
details of its function and therapeutic applications. This application, which
claimed priority from US application serial no. 08/810,572 filed on 3~
March 1997, published as WO 98/39361 (D1 below) on 11 September
1998. The named inventors of D1 had also published a paper in 1997 (D2)
disclosing TACL Immunex Corporation also filed patenmt applications
describing TACI and methods of use of TACL [mmunex filed 1S patent
application 09/302,863 (D12) on 30 April 1999, after the claimed priority
date of the'Opposed Patent but before its filing date. This application was
used to claim priority for PCT application PCT/US00/10282 which was
filed on 14 April 2000 and published as WO 00/67034 vn 9 November
7000. WO 00/67034 later entered the European phase as European Patent
application no. 00922273.8.

13. ‘The amino acid sequemce of BCMA and encuding polynucleotide
sequences were published in the 1990s by research groups in France.
These publications include D3, D4 and DS, published in 1994, 1995 and

1998, respectively, referred to further below. Biogen Ine. also filed patent
200-H6UD 6 '
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applications describing BCMA and methods of use of BCMA. Biogen Inc.
filed US patent application 60/149,378 (D13) on 17 August 1999, after-the
claimed priority date of the Opposed Palent but before its filing date. This
application (amongst others) was used to claim priority for PCT application
PCT/US00/22507 which was filed on 16 August 2000 and published as
. WO 01/12812 on 22 February 2001. WO 01/12812 later cntered the

European phase as European Patent application no. 00957502.8.

14.  Earlier, on 25 October 1996 the Opponent had filed the first application in
relation to ztnfd, identifying the full-length ztnf4 protein ( initially referred
to as “Neutrokine-alpha™), its function and therapentic applications. This
application published as WO 98/18921 (D6 below) on 7 May 1998.
SynithKline Beecham Corp. filed US application serial nos. 60/041.797 and
08/984.396 concerning ztnf4 (referred (o as “TL-57) on 2 April 1997 and 3
December 1997, respectively. It subsequently filed a European application,
claiming priority from those applications, on 1 April 1998 which published
on 7 October 1998 as EP 0 869 180 Al (D7 below). This application
included a sequence for ztnf4 and described its therapeutic applications.
Additionally, Regeneron Pharmaceuticals, Inc. filed US patent applications
60/048,776 and 60/066,386 relating to zinfd on 6 func 1997 and 21
November 1997, respectively. These were used to claim priorily ofi its
PCT application PCT/US98/11153 filed on 3 June 1998 and which
published as WO 98/55620 (D8 below) on 10 December 1998. WO
98/55620 disclosed the N-terminally truncated fragment of ztnf4 referred fo
as the zinf4 fragment below.

15. Several articles concerning znf$ and its biological properties were
published in 1999, after the claimed priority dale of the Opposed Patent but
before its filing date (D9, D10 and D11 referred to below). Additionally,
several US patent applications were filed after the claimed priority date ol
the Oppused Patent but before its filing date. These patent applications
describe zaf4 and methods of use of zmf. Riogen filed US putent
applicativn 60/143,228 (D14) on 97 July 1999, This application (along with

20044600
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anather US application) was used to claim priority for PCT application
PCT/US00/01788 which was filed on 25 January 2000 and published as
WO 00743032 on 27 July 2000. WO 00/43032 later entered the European
phase as European Patent application no. 00909970.6. Hurnan Genome
Sciences filed US patent application 09/255,794 (D15) on 23 'ebruary
1999, This application (along with a number of other US applications) was
used 1o claim priority for PCT applicalion PCT/USD0/04356 which was
filed on 22 February 2000 and published as WO 00/50597 on 31 August
2000. WO 00/50597 later entered the European phase as European Patent
application no. 00908739.6.

16. Amgen filed US patent applications 60/119,906 (D16) and 60/166,271
(D17), both concerning ztnf4, on 12 February 1999 and 18 November
1999, respectively. These applications were used to claim priority for PCT
application PCT/US00/03653 which was filed on 11 February 2000 and
published as WO 00/47740 on 17 August 2000. WO 00/47740 later
entered (he European phase as European Patent application no.
00907280.2.

C. The Opposed Patent

17.  The Opposed Patent is entitled “Soluble Receptor BR43x2 and Methods of
using them for Therapy” and is owned by Zymogenetics Inc. It was filed
on 7 January 2000 and claims priority from US patent application serial no.
09/226,533 (D18). The Opposed Patent was granted on 10 September
2003.

18. The Opposed Patent concerns zinf4 and its receptors, TACI, BCMA and
BR43x2 (an isoform of TACI as described above) which it reports were
found to bind ztnf4. The Opposed Patent acknowledges that TACI and
BCMA werc known at the priority date and cites prior art in which their
amino acid sequences were given (e.g. D1 and D4 refefred Lo below which

disclose TACI and BCMA respectively). N abso acknowledges that zinf4
20044600 8
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had been previously identified (c.g. referring to prior art jncluding D6. D9
and D11 described below). The invention is said to relate in part to the
discovery of the DNA sequence and corresponding amino acid sequence of

the isoform of TACI, BR43x2.

19. A total of 60 DNA and amino acid sequences are given in the patent of
‘which SEQ ID NOS: 2, 4, 6, 8, 10, 18 and 20 are referred to in the claims.
The Opposed Patent does not identify all of these sequences adequately and
in some instances creates confusion by referring (o the wrong SEQ 1D NOS
(a5 explained below). From carrying out its own analyses and reviewing
the literature, the Opponent has identified the sequences referred to in the

¢laims of the Opposed Patent as follows:

» SEQ ID NO:2 is the amino acid sequence of BR43x2;

« SEQ ID NO:4 is the amino acid sequence of the (soluble) extracellular
domain of BR43x2;

= SEQ D NO:6 is the amino acid sequence of hurman TACH;

= SEQID NO:8 is the amino acid sequence of human BCMA;

= SEQ ID NO:10 is the consensus cysteine-rich pseudo repeat shared by
TACI, TACI splice variants and BCMA;

= SEQ D NO:18 is a fragment containing amino acid residues 22 to 285
of human ztnf4 (omitting N-terminal residues 1-21 of the full sequcnc'e)
which is referred to as the “ztnf4 fragment” below; and

» SEQ ID NO:20 is the amino acid sequence of murine TACL

20. Far fewer sequences were provided in US application 09/226,533 (D18),
from which the Opposed Patent claims priority. Hence the SEQ ID NOS§
used in D18 are different to those used in the Opposed Patent in some
instances. For ease of reference & list of the SEQ TD NOS that appear in
the claims of the Opposed Patent alongside the corresponding SEQ 1D
NOS from the priority filing D18 and details of what each pertains to. is
ncluded in Annex B.

20044600 9
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21.  Broadly speaking, the claims of the Opposed Patent fall into 4 catcpories:

() “Swiss-style” claims covering TACI, BR43x2 and BCMA
fragments, and the cysteine-rich pseudo repeat ol SEQ 1D NO:10;
antibodies and antibody fragments that bind TACL BCMA,
BR43x2, BR43x2 fragments, the cysteine-rich pscudo repeat of
SEQ ID NO:10 and the ztnf4 fragment: and related molecules
(claims 1to 3 and 13 to 28);

(i)  “Swiss-style” clamms covering TAC], BCMA, and BR43x2 related
fusion proteins (claims 4 to 12);

(i) Claims concerning BR43x2 alone (claims 29 to 35); and

(iv) Pharmaceutical compositions comprising antibodies to TACI.
BCMA. BR43x2, 2 BR43x2 fragment and the cysteine-rich pseudo
repeat, SEQ ID NO:10 (claims 36 ta 38).

37, Claims | to 3 are drafted in “Swiss style™ and attempt to claim medical
uses of compositions based on their previously reported, intrinsic biclogical
activities. Claim 1 covers use of a compound selected from the following
group in the manufacture of a medicament for inhibiting ztnl4 activityin a

mammal:

a) a polypeptide comprising the extracellular domain of BR43x2 (SEQ 1D
NO:2):

b) a soluble polypeptide comprising the extracellular domain of TACK

c) apolypeptide comprising the extracellular domain of BCMA;

d) a polypeptide comprising the sequence of SEQ ID NO:10;

¢) an antibody or antibody fragment which specifically binds to a
polypeptide of SEQ ID NO:2;

) an antibody or antibody fragment which specifically binds o a

polypeptide of SEQ JD NO:4;
g) an antibody or antibody fragment which specifically binds to a
polypeptide of SEQ 1D NO:6;
200600 10
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h) an antibody or aptibody fragment which specifically binds o a
polypeptide of SEQ ID NO:8;

i) an antibody or antibody fragment which specifically binds to a
polypeptide of SEQ ID NO:10;

i) (Element j is omitted in the claim)

k) apolypeptide of SEQ ID NO:4;

1) amino acid residues 1-166 of SEQ 1D NO:6;

m) aimino acid residues 8-37 of SEQ ID NO:8; and

n) amino acid residues 1-48 of SEQ ID NO:8.

73, Claim 2 is dependent on claim 1 and covers uses of the same compositions

for such inhibition where the mamumeal is a primate.

24.  Claim 3 is an independent “Swiss style” claim covering use of a compound
selected from the following group in the manufacture of a medicament for

inhibiting BR43x2, TACI or BCMA receptor-ztnf4 engagement:

a) a polypeptide comprising the extracellular domain of BR43x2 (SEQ ID
NO:2);

b) asoluble polypeptide comprising the extracellular domain of TACL

c) apolypeptide comprising the extraccllular domain of BCMA;

d) apolypeptide comprising the scquencé of SEQ ID NO:10;

¢) an antibody or antibody fragment wiich specifically binds to a
polypeptide of SEQ ID NO:2;

f) an antibody or antibody fragment which specifically binds to a
polypeptide of SEQ ID NO:4;

g) an antibody or antibody fragment which specifically binds 10 a
polypeptide of SEQ ID NO:6:;

h) an antibody or antibody fragment which specifically binds o a
polypeptide of SEQ ID NO:8;

i) an antibody or antibody fragment which specifically binds 10 a
polypeptide of SEQ ID NO:10;

20044600 11
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j) an antibody or antibody fragment which speci fieally binds w a
polypeptide of SEQ ID NO:18;

k) an antibody or aptibody fragment which specifically binds 10 2
polypeptide of SEQ ID NO:20;

1) apolypeptide of SEQ 1D NO:4;

m) amino acid residues 1-166 of SEQ ID NO:6:

n) amino acid residues 8-37 of SEQ 1D NO:8; and

o) amino acid residues 1-48 of SEQ ID NO:8.

The compositions covered by claim 3 therefore include antibodies or
antibody fragments specific to SEQ [D NO:18 and SEQ ID NO:20 in

addition to the compounds covered by claim 1.

55 (laims 4 to 12 are dependent on claims | to 3. They are drafted in “Swiss
style” and attempt to claim the uses referred to above where the compounds
in question are particular fusion proteins. Claim 4 covers such uses where
the compound is a fusion protein consisting of a first and a second portion
joined by a peptide bond, the first portion comprising a polypeptide
selccted from the following group:

) apolypeptide comprising the sequence of SEQ ID NO:§;

b) a polypeptide comprising amino acid residues 25-58 of SEQ 1D NO:2;
¢) apolypeptide comprising amino acid residues 34-66 of SEQ TD NO:6;
d) a polypeptide comprising amino acid residues 71-104 of SEQ ID NO:6;
e) apolypeptide comprising amino acid residues 25-104 of SEQ ID NO:6;
f) apolypeptide comprising amino acid residues 8-37 of SEQ ID NO:8;
g) apolypeptide comprising amino acid residues 41-2% of SEQ [D NO:8:
h)  a polypeptide comprising amino acid residues 8-88 of SEQ ID NO:8:

and the sccond portion comprising another polypeptide.

56, Claim 5 covers uses according to claim 4 where the first portion of the -

fusion protein comprises a polypeptide selected [rom the following group:
20044500 1 2 .
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) amino acid residues 5 9-120 of SEQ 1D NO:2;
b) amino acid residues 105-166 of SEQ ID NO:6; and
c) amino acid residues 89-150 of SEQ ID NO:8.

77 Claim 6 covers uses according to claim 4 where the first portion of Lhe

fusion protein comprises a polypeptide gelected from the following group:

) a polypeptide comprising the extracellular domain of BR43X2 (SEQ ID
NO:Z);

b) asoluble polypeptide comprising the extracellular domain of TACI; and

c) a polyj)aptide comprising the extracellular domain of BCMA;

28, Claim 7 covers uses according to claim 4 where the first portion of the

fusion protein comprises a polypsptide selected from the following group:

a) apolypeptide of SEQ ID NO:4;
b) amino acid residues 1-154 of SEQ ID NOS:6; and
c) amino acid residues 1-48 of SEQ ID NO:8.

29.- Claims 8 to-12 are dependent on claims 4 to 7 and cover uses of fusion
proteins which have an jmmunoglobulin heavy chain constant region
component. Claim 8 covers uses according to claims 4 to 7 where this
component forms the second portion of the fusion protein. Claim 9 covers
uses according to claim 8 where the immunoglobulin heavy chain constant
region component is & human immunoglobulin heavy chain constant
region. Claim 10 covers uses according to claim 9 where the human
immunoglobulin heavy chain constant region is human immunoglobulin

heavy chain constant region of IgGl.

30.  Claim 11 covers uses according to claims 3 to 10 where the medicament
compriscs a multimer of the fusion proteins, and claim 12 covers uses

according to claim 11 where the medicament comprises  an
2P0HE00 13 '
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immunoglobulin heavy chain constant region which contains two constart
region domains and Jacks the variable region.

31, Claims 13 to 28 are dependent on claims 1 to 12. They are drafted in
“Swiss stylc” and attempt to claim the uses referred to above where the
uses are directed at particular biological and therapeutic activities of TACI,
BR43x2 , BCMA, and the cysteine-rich pseudo repeal of SEQ ID NO:10;

. antibodies that bind TACI, BCMA, BR43x2, the cysicine-rich pseudo
repeat of SEQ ID NO:10 or zinf4; as well as fragments of the
aforementioned molecules and related molecules. Claim 13 covers uses
according to claims | to 12 where the medicament is for treatinent of B
lymphocytes. and claims 14 and 15 cover uses accurding to claim 13 where

the B lymphocytes are activated and resting respectively.

32, Claim 16 covers uses according to claims 1 to 15 where the medicament is
for inhibiting antibody production, and claim 17 covers uses according to
claim 16 where the antibody production is associaled with an autoimmune
discase. Claim 18 covers uses according to claim 17 where the

autoiinmune disease is SL.E, myasthenia gravis, multiple sclerosis, or RA.

33.  Claim 19 covers uses according to claims 1 to 18 for treatment of asthma,
bronchitis, emphysema and end stage renal fajlure, and claim 20 covers
uses according to claim 19 where the renal discase is glomerulonephritis,
vasculitis, nephﬁtis or pyelonephritis; Claim 21 covers uses according to
claims 1 to 20 for treatment of remal neoplasms, multiple myelomas,

lymphomas, light chain neuropathy or amyloidosis.

34. Claim 22 covers uses according to claims 1-21 for inhibiting effector T
colls. and claims 23 and 24 cover uses according to claim 22 [or
moderaling immune response and where the inhibition comprises
immunosuppression respectively. Claim 23 covers uses according o claim
74 where the immunosuppression is associated with praft rcjcctim;. gralt

versus host disease, antoimmunc diseasc or inflammation.
20044600 14
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Claim 26 covers uses according to claim 17 referred 1o above where the

(¥
.n

autoimmune disease is insulin dependent diabetes mellitus or Crohn’s
Disease. Claim 27 covers uses according to claims 1 to 26 for treatment of
inflammation, and claim 28 covers uses according 1o claim 27 where the
inflammation is associated with joint pain. swelling, anemia or septic

shock.

36, Claims 29 to 35 concern BR43x2 alone (rather than extending to TACI.
BCMA and ztnf4). Claim 29 covers polynucleotides encoding SEQ ID
NO:2 (BR43x2) and Claim 30 covers the specific isolated polynucleotide
with SEQ ID NO:1 which is one such polynucleotide.

37.  Claim 31 is directed at expression vectors for BR43x2 production and
covers expression vectors comprising the following operably linked
elements: a transcription promoter; a polynucleotide molecule according to
claim 29: and, a transcription terminator. Claim 32 covers cultured cells
into which an expression vector according to claim 31 has been introduced
where the cultured cells express the encaded (BR43x2) polypeplide.
Claim 33 covers a method of producing a palypeptide comprising culturing
a cell into which an expression vector acording to claim 31 has been
introduccd where the encoded polypeptide is expressed by the cell and

recovered.

38, Claim 34 covers the isolated polypeptide of SEQ D NO:2 (BR43x2), and
claim 35 covers the polypeptide of claim 34 in combination with a

pharmaceutically acceptable vebicle.

39. Claims 36.to 38 cover antibodies to TACL BCMA, BR43x2 and the
cysteine-rich pseudo repeat, SEQ D NO:10. Claim 36 covers
pharmaceutical compositions comprising 2 pharmaceutical carrier and
antihodies or antibody fragments which specifically bind to 2 polypeptide

of: SEQ [DNOS: 2, 4.6, & or 10.
20042600 15
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Claim 37 covers compositions according to claim 36 where the antibody or

antibody fragment is selected from the following group:

a) polyclonal antibody;
b) murine monoclonal antibody;

¢) humanized antibody derived from b); and

3 d) human monoclonal antibody.

Claim 38 covers compositions according 10 claims 36 and 37 where the
antibody fragment is selected from the group consisting of F(ab’), Fab, Fv

and scFv.

Patentability {Article 100(a) EPC)

Methods for treatment of the human body (4rticle 52 4)

As noted above, claims 1 to 28 of the Oppused Patent are formulated in
“Swiss style” and are drafted in an attempt to claim medical uses becaunse
others had previously disclosed compositions contuining TACL BCMA,
7nld and related molecules and their uses (see below). The Boards of
Appeal have accepted that in principle it is legitimate to allow claims
directed to the use of a substance or composition for the manufacture of a
medicament for a specified pew and inventive therapeutic application (see
for example G 5/83).

However, Claims 1 to 16 and 22 to 24 of the Opposed Patent are
unacceptable as they are not directed o 2 therapeutic application, These
claims merely recite intrinsic biological activities of anti-ztnf4 antibodies,
TACL BR43x2, BCMA and other ztnf4 receptors and related molecules,
such as inhibiting ztnf4 activity, inhibiting receptor-zinf4 cngagement'.
treatment of B-lymphocytes, inhibiting antibody production and inhibiting

effector T cells.

et e
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44, As cnunciated in T 4/98, “Swiss style”™ claims can only be acceptable
wherc they rclate to the use of substances or compositions for the
preparation of a medicament intended for use in a method referred to in
Article 52(4), i.e., therapy. The Board defined the concept of “therapy” or
“therapeutic application” as the treatment of a specific illness or disease
with a specified chernical substance or composition in a specified human or
animal subject in need of such treatment. Tt was determined that a mere
process feature, such as an intrinsic biological activity, could nol be
contrived as specifying a particular method of (reatment within the
meaning of Article 52(4). Thus, T 4/98 copfirms that medical use claims
are only allowable as long as the substances or compositions of the claims
are stated to be for use in a therapeutic application in accordance with

Article 52(4).

45, Claims ! to 16 and 22 to 24 of the Opposed Patent do nol specify any
lness or disease to be treated, instead they refer to intrinsic biological
activities which are inhercnt properties of amti-zinf4 antibodies; zinf4
receptors and/or ztnf4 receptor antagonists. They are therefore not capable
of being valid second (or first) medical use claims. Accordingly, the
validity of claims 1 to 16 and 22 to 24 must be assessed withont reference
to Article 54(5). Prior disclosure of the substances recited in these claims
and of the biological activities of these substances will thercfore deprive

these claims of novelty (see below).
(i) Priority

46,  As noted above, the priority claimed for the Opposed Patent is based on a
US patent application filed on 7 January 1999 by Zymogenetics Inc. with
scrial no. 09/226,533 (D18). However, the scope of the invention(s) was
broadened between D18 and the claims of the Opposed Patent as granted.
The Qpposed Patent is not thercfore entitled to the claimed priority date.

2044600 17

Empf .zeit:07/06/2004 10:50 Empf .r 2651 P.0Z23

P.23773



Br-JUN-28B4 ©3:54 FROM TO BB84398923994465 P.24-73

Page 18

47. In particular, the Opposed Patent includes a far more exiensive descriplion
of the immune system-related disorders that can be weated with the
compounds of the invention(s) than D18 (e.g. page 3 at lines | to 34 and
page 14 line 40 to page 15 line 14 of the Opposed Patent) and many of the
specific fragments referred to in the claims of the Oppused Patent were not
mentioned at all in D18. In addition, SEQ 1D NOS:18 and 20 (the amino
acid sequences of the zinf4 fragment and murine TACI respectively) were
not included in D18. Moreover, antibodies and antibody fragments specific
to either SEQ ID NO:18 or SEQ ID NO:20 which forn part of claim 3 of
the Opposed Patent (and its dependent claims), were also not included in
D18, It is also notable that D18 suggested that resting B lymphocytes
would not be treated by the compounds of the invention (see for example

page 51 at lines 9-10 of D18).

48.  The skilled person would not have been able to derive the subject matter of
at least claims 1, 3 to 7, 10 to 12, 15, 18 to 22, 25 to 28 and 36 (and thieir
dependent claims) of the Opposed Patent directly and unarnbiguously,
using common general knowledge, from D18. Hence for the purpuse ol
those claims, D18 does not disclose the same invention as the Opposed
Patent (G 2/98). The Opposed Patent’s claims for priority for at least
claims 1, 3 to 7, 10 o 12, 15, 18 to 22, 25 to 28 and 36 (and their
dependent claims) based on D18 arc thercfore invalid, and the correct
priority date that applies to those claims is the filing dale, 7 January 2000.
The validity of those claims must therefore be assessed at this later date
(the “Later Priority Date™). To the extent that the Opposition Division
finds, contrary to the Opponent’s submission, that any of claims 1,3 10 7.
10 to 12, 15, 18 to 22, 25 to 28 and 36 (and their dependent cluims) of the
Opposed Patent arc entitled to the claimed priority date, the Later Priority

Date should apply to the remainder of those claims.

20044600 18
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(i) Lack uf novelty (Article 54 EPC) ussessed at the Claimed Priority Date

49.  As noted above, the Opponent submits that novelty should be assessed at
the Later Priority Date for at least claims 1,3 t0 7, 10 to 12. 15, 18 to 22,'
25 to 28 and 36 (and their dependent claims) of the Opposed Patent. The
asscssment of novelty in relation to the remaining claims and to any of
claims 1. 3 to 7. 10 to 12, 15, 18 to 22, 25 to 28 and 36 (and their
dependent claims) which, contrary to the Opponent’s submission, the
Opposition Division finds have valid priority will be made at the claimed
priority date. D1 to D8 are available for novelty purposes at the claimed

priority date.
D1 — WO 98/39361 (St. Jude Children’s Research Hospital)

50. D1 is an application in the name of St. Jude Children’s Research Hospital.
It was filed on 3 March 1998 and published on 1] September 1998. D1 is
therefore prior art under Articles 54(2) and 56 EPC and available as a
reference for assessing both the novelty and inventive step of the alleged
invention(s) claimed in the Opposed Patent. D1 was cited in the Opposed

Patent.,

51. D1 describes human TACI, a 293 amino acid protein (SEQ 1D NO:2, pages
70-71), the amino acid sequence of which is 100% identical to the human
TACT protein which is “SEQ ID NO:6” in the Opposed Patent (page 40-
41)". D1 therefore disclosed the full-length amino acid sequence of human
TACL It also diselosed a polynucleotide encoding TACI (SEQ TD NO:1,
pazes 69-70) and the location of the two cysteine-rich pseudo repeats in
TACI (page 19 at lines 20-31). These regions. amino acid residues 33-66
and 70-104 of SEQ 1D NO:2, both fall within the definition of SEQ ID

There are some discrepancies in the Opposed Patent regarding the sequence pumber for the
TAC!H sequence. For instance, page 3 at lnes 52-53 suggests that SEQ ID NO:8 is TACI
whilst page 6 at lines 49-50 suggests it is SEQ ID NO:6, [lowever the amino acid
sequense for SEQ 1D NO:6 (pages 40-41) is that of human TACL

A6 19
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NO:10 of the Opposed Patent (pages 43-47). Two sequences
corresponding to SEQ 1D NO:10 are therefore disclosed in D1.

D! contains a broad teaching, specifically disclosing the produétion of

w
I

TACL TACI fragments (including the cxtraceflular N-terminal domain of
TACT) and fusion proteins, production of TACL and TACI fragments using
vectors, host cells and recombinant methods as well as descrbing
screening methods for identifying agonists and antagonists of TACI
activity (including antibodies specific for TACI and its fragments).
Furthermore, D1 describes methods for identifying the endogenous TACI
ligand (now known to be zinfd), methods of screening for
immunosuppressant drugs that inhibit activation of B cejls and therapeutic
uscs of TACI and related molecules in various disorders of the immune

system.

53, As discussed above, claims 1 to 16 and 22 10 24 of the Oppused Patent are
drafted in “Swiss style” and cover compositions which include the
extracellular domain of TACI and a TACI fragment (amino acid residues
1-166 of SEQ ID NO:6), fusion proteins contsining TACI and TACI
frapments (e.g. residues 34-66 and 71-104 and 25-104 of SEQ ID NO:6
and the extracellular domain of TACI). antibodies and antibody fragments
specific to TACI (SEQ ID NO:6), antibodies and antibody fragments
specific to BR43x2 (SEQ ID NO:2) and to a BR43x2 fragment (SEQ ID
NO:4) and antibodies and antibody fragments specific to murine TACI
(SEQ ID NO:20). They also cover compositions comprising polypeptides
of SEQ ID NO:10 (a consensus cysteine-rich pseudo repeat motif common
10 TACI, TACI splice variants and BCMA) and antibodies and antibody
fragments specific to such polypeptides. Howcver, they do not claim a
therapeutic application (T 4/98) but rather they refer W intrinsic biological
activities of TAC, and related substances. As these claims are not valid
medical use claims, the prior disclosure of these relevant substances
deprives these claims of novclty. Accordingly, the disclosure of the

extracellular domain of TACI (c.g. page 6 at lines 2225, puge 7 at lines
20044600 20 : .
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20-24, page 18 at lines 24-30, page 56 at lines 1-3 and in SEQ ID NO:6
(p73) and claims 18 and 19), other TACI fragments (e.g. page 19 at lines 6~
10), TACI fusion proteins (e.g. page 24 line 19 to page 25 line 28 where
they are referred to as ‘chimeric protcins’), antibodjes and antibody
fragments specific to TACI (e.g. page 9 at lines 5-10, page 49 line 2] 1o
page 52 line 16 and claims 26 and 27), TACI genes from other species,
preparation of TACI-specific antibodies in mice and their administration to
mice (e.g. page 34 at lines 1-4, page 50 at lines 12-15 and page 60 af lines
6-13) and the sequences of the two cysteine-rich pseudo repeats in D1
anlicipates claims 1 to 16 and 22 to 24. Additionally because TACI and
BR43x2 share long stretches of amino acids in common, many antibodics
that specifically bind TACI, such as those disclosed in D1, are likely to
also bind BR43x2 and BR43x2 fragments.

54, Moreover, even if these biologically defined claims were acceptable. as
proper medical use claims, they would still lack novelty based on D1. For
cxample, D1 discloses that TAC] is a cell surface receptor normally present
on B-lymphocytes and to a lesser extent on immature T-lymphocytes which
participates in alternate or co-stimulatory pathways to activate or control
lymphocyte development and function, including the response  of
lymphocytes to foreign antigens (page 15 at lines 1929}, The wle of
TACI in binding its endogenous lipand (now known 1o be znf#) is
disclosed in D1 along with means of identifying the ligand and a
description of its likely functions (e.g. page 10 linc 3 to page 11 line 14 and
page 52 line 18 w0 page 54 line 10). DI also discloses the usc of TACI
related molecules including the claimed TACI substances for inhibiting
TACT activity (e.g. page 58 at lines 1-6) and the administration of such
substances to mammals and preferably humans (c.g. page 60 at lines 4-13).
Claims 1 to 12 are therefore anticipated. To the extent that any aspect of
these claims is not disclosed by D1, these claims lack inventive siep over

D1 (see below).

20u44600 21
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55 Claims 13 to 15 are directed to use according claims 1-12 for the treatment
of B lymphocytes. The role of TACI related substances in:the treatment of

B lymphocytes is disclosed in D1 (e.g. page 24 at Tines 27-30 where the asc

of chimeric TACI proteins to specifically target B cells is disclosed and

page 57 at lines 23-25 which discloses use of antibodies specific 10 TACI

in the treatment of B cell tumors). Accordingly. claims 13 to 15 are
anticipated by D1 despite the fact that it is not clear from the Opposed

" Patent what “treatment of B lymphocytes” means (see the section on

insufficiency below).

56. Claim 16 concems uses of compounds including TACI related ‘'substances
for inhibiting antibody production. D1 discloses use of the TACI receptor
for specifically regulating B cell responses particula'rly where an increase
or decrease in antibody production is desired. Therefore, claim 16 is
anticipated by D1. To the extent that any aspect of claims 13 to 16 is not

disclosed by D1, these claims lack inventive step over D1 (see below}.

57.  Claim 22 is directed to use according to claims 1-2] for inhibiting effector
T cells. D1 discloses that TACI and related molecules aclivate some
populations of T cells and that inhibiting the function of the TACI receptor
can be used to treat T cell cancers (sec, for example, page 4 at lines 5-12).
Claim 22 is therefore anticipated by D1. Claims 23 and 24 cover uses
according to claim 22 for the biological activities of moderating immune
response and effecting immunosuppression tespectively. D1 discloses the
use of TACI related substances covered by the claims for suppressing the
immune system (see, for cxample, page 8 at lines 1-5). Claims 23 and 24
are therefore anticipated by D1. To the extent that any aspect of claims 22
lo 24 is not disclosed by D1, these claims Jack invenlive step over Di (see

below).

5%.  Claims 17 to 21 and 25, 27 and 28 are also formulated in “Swiss style™,
being directed towards specific diseases of the immune system. However,

wse of TACI rclated substances in the treatmenl of such disorders is
20044600 22
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disclosed in D1. Claim 17 concems the use according to claim 16 of
substances including TACI related substances disclosed.in D1 where the
antibody production is associated with autoimmune disease. Use of such
substances to treat autoimmune disease is disclosed in D1 (e.g. page 3 line
34 to page 4 line 3, page 8 at lines 1-6, page 16 at lines 24-23, and page 53

at lines 8-9). D1 therefore anticipates claim 17.

59. Claim 18 concems the use according to claim 17 of substances including
TACI related substances disclosed in DI where the autoimmune disease is
SLE, myasthenia gravis, multiple sclerosis. or RA. Uses ol such
substances for treatment of RA, SLE and myasthenia gravis are disclosed
in D1 (c.g. page 3 line 34 to page 4 line 3 and page 58 at lines 8-18).
Claim 18 is therefore anticipared by D1. ’

60. Claim 19 concerns the use according to claims | to L8 of substances
including TACI related substances disclesed in D1 for reatment of asthma,
bronchitis, emphysema and end stage renal failure, and claim 20 concerns
the use according to claim 19 of such substances where the renal disease is
glomerulonephritis, vasculitis, nephritis or pyelonephritis. D1 discloses
use of such substances for treating glomerulonephritis and vasculitis (e.g.
page 3 line 34 to page 4 line 3 and page 58 at lines §-18), and therefore

anticipatcs claims 19 and 20.

61. Claim 2! concemns the use according to claims 1 to 20 of substances
including TACI related substances disclosed in D1 for treatment of renal
neoplasms, multiple myelomas, lymphomas, light chain neuropaﬂ::y or
amyloidosis. The use of such substances for treaiment of myelomas and
lymphomas is disclosed in D1 (e.g. page 16 line 28 to page 17 linc 2. page
49 at lines 28-30, page 56 at lines 22-27, page 57 at lines 23-25, and page
38 at lines 20-22). D1 therefore anticipates claim 21.

62.  Claim 25 concerns the use of substances including TACI related substances

disclgsed in D1 according to claim 24 reforred to above where the
20044600 23
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immunosuppression is associated with graft rejection, graft versus host
disease, autoimmune disease or inflammation. The vse of such substances
lo treat and/or prevent auloimmune disease, graft-rejection or graft/host
disease and in connection with organ transplantation is disclpsed in D1
(c.g. page 8 at lines 1-6 and page 49 at lines 30-32). D1 therefore

anticipates claim 25.

63. Claim 27 concems the use of substances including TACI related substances
disclosed in D1 according to claims 1-26 referrcd to above for treatment of
inflammation. Claim 28 concerns the use of substances including TACI
related substances disclosed in D1 according to claim 27 where the
inflammation is associated with joint pain, swelling, anemia or septic
shock. The use of such substances to treat inflammatory diseases,
including haemolytic anemia and RA (a key symptom of which is joint
pain) is disclosed in D1 (eg. page 58 at lines 3-18). D1 therefore
anticipates claims 27 and 28. To the extent that any aspect of claims 17 1o
21 and 25 to 28 is not disclosed by DI, these claims lack inventive step

over D1 (see below).

64. Claims 36 to 38 of the Opposed Patent cover pharmaceutical compositions
including compositions made fom antibodies or antibody fragments
specific to TACI (SEQ 1D NO:6), antibodies and antibody fragments
specific to fragments comprising the consensus cysteine-rich pseudo
repeat, SEQ ID NO:10 and antibodics and antibody fragments specific to
{he BR43x2 (SEQ ID NO:2) and its fragment SEQ D NO:4. Claim 36
covers substances including pharmaceutical compositions comprising such
antibodies or antibody fragments and a pharmaceutically acceptable carrier.
{lowever, antibodies and antibody fragments specific to TACI are
disclosed in D1 (e.g. page 9 at lines 5-10 and page 49 line 21 to page 52
line 16). as are the wo cysteine-rich conserved regions as noted above, and
administration of such antibodies as components of therapeutic
compositions is also disclosed (e.g. page 58 lines 24-28). Additionally

because TACI and BR43x2 share long stretches of amino acids in commeon.
e 24
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many antibodies that specifically bind TACH are also likely to bind BR43x2
and BR43x2 fragments. D1 therefore anticipates claim 36.

65. Claim 37 covers compositions according to claim 36 where the antibody or
antibody fragment is selected from the group consisting of (a) polyclonal
antibody; (b) murine monoclonal antibody; () hwnanized antibody derived
from (b), and, (d) human monoclonal antibody. D1 discl&ses all of these
antibody types specific to TACI (e.g. page 9 at lines 8-9, ﬁage 50 at lines 3-
4, page 50 at lines 12-15, and page 50 line 24 to page 51 Jine 8). Claim 37
is therefore anticipated by D1.

66. Claim 38 covers compositions according to claims 36 and 37 where the
antibody fragment is selected from the group consisting of F(ab’), Fab, Fv
and scFv. TACI-specific antibody fragments such as F(ab") and Fab and
means of theif preparation are disclosed in DI (e.g. page 51 at lipes 18-23).
Claim 38‘ is therefore anticipated by D1. To the extent that any aspect of
claims 36-38 is not disclosed by D1, these claims lack inventive step over
D1 (sce below).

67. In light of the above, claims 1 to 25,27, 28 and 36 to 38 Jack novelty under
Article 54 EPC over D1. To the extent that any aspect of claims 1 to 25,
27. 28 and 36 to 38 is not disclosed by D1, these claims lack inventive step

over D1 (see below).
D2 — von Bulow ct al.

6. D2z is an article entitled ~“NF-AT Activation Induced by a
CAML-Interacting Member of the Tumor Necrosis Factor Receptor
Superfamily” that was published in Science on 3 October 1997. D2 is
therefore prior art under Amicles 54(2) and 56 EPC and available as a
reference for assessing both the novelty and inventive step of the z'xlle‘ged

invention(s) claimed in the Opposed Patent. The authors of D2 are also the

20044610 25
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named inventors of D1 and, like D1, D2 concerns TACT and related

molecules and is cited as a reference in the Opposed Patent.

§9. D2 describes human TACT and provides its amino acid sequence (Fig LA)
which is 100% identical to the human TACT protein which is “SEQ 1D
NO:6' in the Opposed Patent (page 40-41)°. D2 therefore disclosed the
full-length amino acid sequence of human TACL D2 also discloses the
location of the two cysteine-rich repeats in TACI (page 138 and Fig 1A).
These regions, amino acid residues 33-66 and 70-104 of the sequence in
Fig 1A, both fall within the definition of SEQ ID NO:10 of the Oppused
Patent (pages 45-47). Two sequences corresponding to SEQ [D NO:10 are

therefore disclosed in D2.

70. D2 contains a broad teaching, specifically disclosing the production of
TAC), TACI fragments (including the extracellular N-terminal domain of
TACT) and TACI fusion proteins, production of TACL and TACT [ragments
using vectors, host cells and recombinant methods, and the production of
antibodies specific for TACL. Furthermore. D2 discloses that TACI is
expressed by B cells.

71.  As discussed above, claims 1 to 16 and 22 to 24 of the Opposed Patent are
drafied in “Swiss style” and cover compositions which include the
extracellular domain of TACI and a TACI fragment (amino acid residues
{-166 of SEQ ID NO:6), fusion proteins containing TACI and TACI
fragments (c.g. residues 34-66 and 71-104 and 25-104 of SEQ [D NO:6
and the extraceliular domain of TACY), antibodies and antibody fragments
specific to TACI (SEQ ID NO:6) and antibodies and antibody fragments
specific to BR43x2 (SEQ ID NO:2) and its fragment SEQ ID NO:4. They
also cover compositions comprising polypeptides of SFQ ID NO:10 (the
cysteine-rich pseudo repeal) and antibodics and antibudy fragments

specific to such polypeptides. However. they do not claim a therapeutic

= Sce the preceding foomote.
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application (T 4/98) but rather they refer to intrinsic hiological activities of
TACI and related substances. As these claims are not valid medical use
claims. the prior disclosure of these rclevant substances deprives these

claims of novelty.

72, Further. TACI's biological activities are disclosed in D2. For instance, the
role of TACI and related substances in relation to B lymphocytes is
disclosed in D2 (e.g. on page 138 which reveals that TACI is located on the
surface of B lymphocytes, including resting B lymphocytes). Accordingly,
the disclosure of the extracellular domain of TACI (e.g. page 138 states
(hat the N-terminal part of the molecule is extracellular and Figure 1A
shows that amino acids 1-166 form the exiracellular domain), other TACI
fragments (e.g. the fragment comptising the 126 C-tepminal amino acids of
TAC! refirred to on page 139), TACI fusion proteins (e.8. TACT fused to
N-terminal Flag referred to in the legend to Fig. 4), aptibodies specific to
TAC] (e.g. in the summary on page 138) and the sequences of the two
cysteine-rich pseudo repeats given in D2 anticipates claims 1 to 16 and 22
1o 24. Additionally, because TACT and BR43x2 share long stretches of
amino acids in common, many antibodies that specifically bind TACI are
alsa likely to bind BR43x2 and BR43x2 fragments. Tao the extent that any
aspect of claims 1 to 16 and 22 to 24 is not disclosed by D2, these claims

lack inventive step over D2 (see below).

73, Claims 36 and 37 of the Opposed Patent cn*;'cr pharmaceutical
compositions including compositions made from antibodies or aptihody
fragments specific to TACI (SEQ ID NO:6), antibodics or antibody
fragments specific to polypeptides of SEQ D NO:J0 (the cysteine-rich
pscudo repeat) and antibodies and antibody fragments specific to BR43x2
(SEQ ID NO:2) and its fragment SEQ ID NO4. Claim 36 covers
substances including pharmaceutical compuositions comprising such
antibodies or antibody fragments and a pharmaceutically acceptable carrier.
However, as noted above, antibodies and antibody lrayments specitic o

TACI are disclosed in D2, as is the location of the two cysleine-tich
20034500 27 .
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pseudo repeats. D2 therefore anticipates claim 36. Additionally. because
TACI and BR43x2 share long stretches of amino acids in common, many
antibodies that specifically bind TACI are also likely to bind BR43x2 and

BR43x2 fragments. D2 therefore anticipates claim 36.

74.  Claim 37 covers compositions according to claim 36 where the antibody or
antibody fragment is sclected from the group consisting of (2) polyclonal
antibody; (b) murine monoclonal antibody; (c) humanized antibody derived
from (b), and, (d) human monoclonal antibody. D2 discloses such
antibodies specific to TACI (e.g. page 138 and the legend to Fig 4C on
page 140 disclose polyclonal antibodies specific to TACI). Claim 37 is
therefore anticipated by D2. To the extent that any aspect of claims 36 and
37 is not disclosed by D2, these claims lack inventive step over D2 (see

below).

75.  Tn Jight of the above, claims 1 to 16, 22 1o 24, 36 and 37 lack novelty under
Article 54 EPC over D2. To the extent that any aspect of claims 1 to 16, 22
{0 24, 36 and 37 is not disclosed by D2, these claims lack wventive step

over D2 (see below).
D3 — Laabi, et al.

76. D3 is an article entitled “The BCMA gene, preferentially expressed during
B lymphoid maturation, is bidirectionally transcribed” that was published
in Nucleic Acids Research in April 1994. D3 is therefore prior art under
Articles 54(2) and 56 EPC and available as a reference for assessing both
the novelty and inventive step of the alleged invention(s) clzimed in the
Opposed Patent.

77. D3 describes human BCMA, a 184 amino acid protein and gives its amino
acid sequence (Fig. 3) which is 100% identical to the human BCMA
protein sequence which is “SEQ ID NO:§" in the Opposed Patent (page
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44)'. D3 therefore disclosed the jull-length amino acid sequence of human
BCMA. It also disclosed a polynucleotide encoding it (Kig. 4). The
location of the cysteine-rich pseudo repeat in BCMA is (though not
specilically referred to by the authors) also evident from the BCMA
sequence (Fig. 3). The region from cysteine residue 8 to cysteine residue
21 contains six cysteine residues and falls within SEQ 1D NO:10 of the
Opposed Patent (pages 45-47). A sequence corresponding 1o SEQ ID
NO:10 is therefore disclosed in D3. D3 contains a broad teaching,
specifically disclosing that BCMA is preferentially expressed in manoe B
lymphocytes and has been detected in lymphoid B-cell lines. and
suggesting that BCMA plays 2 role in the B lymphocyte development
process. D3 also discloses antibodies specific to BCMA.

78.  As discussed above, claims 1 to 16 and 22 to 24 of the Opposed Patent are
drafted in “Swiss style” and cover compositions which include the
extracellular domain of BCMA and other ﬁCMA fragments (amino. acid
residues 8-37 and 148 of SEQ ID NO:8), fusion proteins containing
BCMA and BCMA fragments (residues 8-37, 41-88, 8-88, §9-150 and 1-48
of SEQ ID NO:8 and the extracellular domain of BCMAY, and antibodies
and antibody fragments specific to BCMA (SEQ ID NO:8). They also
cover compositions comprising polypeptides of SEQ 1D NO:10 (the
cysteine rich pscudo repeat) and antibodies and antiboedy lragments specific
to such polypeptides. However, they do not claim a therapeutic application
(T 4/98) but rather they refer to intrinsic biological activities of BCMA and
related substances. As these claims are not valid medical use claims, the
prior disclosure of these relevant substances deprives these claims of

novelty.

79.  Further, BCMA’s biological activities are disclosed in D3. Fur instance,
the role of BCMA in relation to B lymphocytes is disclosed in D3 (e.g. in

There are some discrepancies in the Opposed Patent regarding the sequence number for the
BCMA sequence. For instance, page 3 at line 53 suzgests that SEQ ID NO6 is BCMA
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the abstract where the BCMA gene is feporied to be preferentially
expressed in B lymphocytes suggesting a role for the pene in the B
lymphocyte development process). Accordingly. the disclosure of BCMA
(e.g. Fig. 3), antibodies specific to BCMA (e.g. in the conclusions at the
end of page 1153 the authors note such antibodies have been obtained) and
the BCMA sequence which includes the sequencs of the cystsine-rich

region in D3 anticipates claims 1 to 16 and 22 to 24,

80. As noted above, claim 36 of the Opposed Patent covers pbarmacsutical
compositions including corupositions -made from antibodies or antibody

fragments specific to BCMA (SEQ ID NO:8) or Jrom antibodies or

antibody fragments specific to the consensus polypeptide of SEQ ID-

NO:10 and a pharmaceutically acceplable carrier, However, as noted
above. antibodies specific 0 BCMA (a region in the sequence of which
falls within SEQ ID NO:10) are disclosed in D3. D3 therefore anticipates

claim 36.

81. In light of the above, claims 1 to 16. 22 to 24 and 36 lack novelly under
Article 54 EPC over D3. To the extent that any aspect of claims 1 to 16,22
to 24 and 36 is not disclosed by D3, these claims lack inventive step over

D3 (see below).

D4 — Gras et al.

g2, D4 is an article entitled “BCMAp: an integral membrane protein in the
Golgi apparatus of human mature B lymphocytes™ that was published in
[nternational Tmmunology in July 1995. D4 is therefore prior art under

Articles 54(2) and 56 EPC and available as a reference for assessing both

the novelty and inventive step of the alleged invention(s) claimed in the -

Opposed Patent. D4 shares several of the same suthors as D3 -and

originates from the same laboratories. Tt also concerns BCMA.

whilst page 6 at line 50 supgests it is SEQ [[? NO:8. However the amino acid scthn&e for
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%3. D4 describes human BCMA. It does not specifically set out its amino acid
sequence but refers directly to eatlier papers. including D3, where the
sequence (which is 100% identical to the human BCMA protein. sequence
referred to as *SEQ ID NO:8" in the Opposed Patent) and polynucleotides
encoding it were given. These papers and the referenced sequences ave
therefore incorporated by reference (T 153/85). As noted above. the
BCMA sequence disclosed in the D3 citation referred to includes a region
correspohding to SEQ ID NO:10 as defined in the Opposed Patent. D4
contains a broad teaching, and specifically discluses that BCMA is
cxpressed in B lymphocytes at the pre-B cell stage with expression
increasing with B lymphocyte maturation. that expression of BCMA is
linked to differentiation in B lymphocyles and that BCMA plays a role in
the intracellular traffic of immunoglobulin. D4 also discloses antibodies

specific to BCMA and a BCMA fusion protein.

84, As discussed above, claims 1 to 16 and 22 to 24 of the Opposed Patent are
drafted in “Swiss style” and cover compositions which include the
extracellular domain of BCMA and other BCMA [fragments {amino acid
residues 8-37 and 1-48 of SEQ ID NO:8), fusion proteins containing the
BCMA and BCMA fragments (residues 8-37, 41-88, 8-88, 89-150 and 1-48
of SEQ ID NO:8 and the extracellular domain vf BCMA), and antibodies
and antibody [ragments specific to BCMA (SEQ ID NO:8). They also
cover compositions comprising polypeptides of SEQ ID NO:0 (the
cysteine rich pseudo repeat) and antibodies and antibody fragments specilic
10 such polypeptides. However, they do not claim a themapeutic application
(T 4/98) but rather they refer to intrinsic bivlogical activities of TACI,
BCMA and similar zinf4 receptors and related substances. As these claims
are not valid medical use claims. the prior disclosure of these relevant

substances deprives these claims of novelty.

SEQ 112 NCkB (page 44) is that of human BCMA.
20044600 31
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85. Further, BCMA’s biological activities are disclosed in D4. For instance,
the expression in B lymphocytes at the pre-B cell stage with expression
increasing with B lymphocyte maturation and BCMA's role in thé
differentiation stage of B lymphocytes and in the intracellular traffic of
immunoglobulin are disclosed in D4 (e.g. in the abstract). Accordingly, the
disclosure of BCMA (by reference to papers, including D3, which provide’
the amino scid scquence of BCMA including its cysteine-rich region), 2
BCMA fusion protein and method of its preparation (e.g. page 1094 where
preparation of a GST-BCMA fusion protein is described), and antibodies
specific to BCMA and methods of their preparation (c.g. page 1094) in D4

anticipates claims 1 to 16 and 22 1o 24.

8. As noted above, claim 36 of the Opposed Patent covers pharmaceutical
compositions including compositions made from antibodies or antibody
fragments specific 10 BCMA (SEQ ID NO:8) or antibodies or antihody
fragments specific to the consensus polypeptide of SEQ 1D NO:10 and a
pharmaceutically aceeptable carrier. However, zs noted above, antibodies
specific to BCMA (a region in the sequence ot which falls within SEQ 1D
NO:10) are disclosed in D4. D4 therefore anticipates claim 36.

7. Claim 37 covers compositions according to claim 36 where the antibody or
antibody fragment is selected from Lhe group consisting of () polyclonal
antibody; (b) murine monoclonal antibody; (c) humanized antibody derived
from (b), and, (&) hurnan monoclonal antibody. D4 discloses such
antibodies specific to BCMA (e.g. page 1094 where the preparation of
polyclonal antibodies specific to BCMA is described).  Claim 37 is
therefore anticipated by D4. To the extent that any aspect of claims 36 and
37 is not disclosed by D4, these claims lack inventive siep over D4 (see

below).
88. Inlight of the above, claims | to 16, 22 to 24, 36 and 37 lack novelty under
Article 54 EPC over D4. To the cxtent that any aspect of claims 1 to 16, 22

20044600 32
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to 24, 36 and 37 is not disclosed by D4, these claims lack inventive step

over D4 (see below).
D5 —Madry ct al-

89. D5 is an article entitled “The characierization of murine BCMA gene
defines it as a new member of the tumor nccrosis factor receptor
superFaﬁlily” that was published in International Immunology in November
1998. D5 is therefore prior art under Articles 54(2) and 56 EPC and
available as a reference for assessing both the novelty and inventive step of
the alleged invention(s) claimed in the Opposed Patent. DS shares several
of the same authors with D4 and D3 and originates from the same

laboratories. It also concerns BCMA.

90. D5 describes both murine and human BCMA and gives the amino acid
sequences lor both (Fig. 2). The human BCMA amino acid sequence
disclosed in D5 is 100% identical to the human BCMA protein sequence
referred to 25 *SEQ ID NO:8’ in the Opposed Patent (page 3 at line 53 and
Fig 1, page 79)'. D5 therefore discloses the [ull-length amina acid

" 'sequence of human BCMA. Tt also discloses a polynucleotide encoding it
(Fig. 2). The location of the cysteine-rich pseudo repeat in BCMA is also
specifically disclosed in D5 (e.g. Fig. 3 where the 6 cysleine residues in the
conserved region are identified). This region (residues 8 to 21) falls within
SEQ ID NO:10 of the Opposed Patent (pages 45-47). A sequence
corresponding to SEQ ID NO:10 is therefore specilically disclosed in D5.
D5 contains a broad teaching, specifically diselosing that BCMA is a TNF
supertamily receptor which is likely to play a role in the development and
regulation of the immune system, and that it is preferentially expressed in
lymphoid organs and B lymphocytes. D35 also identifies the cytoplasmic,

trans-inembrane and extracellular regions of BCMA.

* See fuotnute 3.
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91.  As discussed above, claims 1 to 16 and 22 to 24 of the Opposed Patéent are
drafted in “Swiss style” and cover compositions which include the
extracellular domain of BCMA and other BCMA fragments (amino acid
residues 8-37 and 1-48 of SEQ ID NO:8), fusion proteins containing
BCMA and BCMA fragments (residues 8-37, 41-88, 8-83, 89-150 and 1-48
of SEQ ID NO:8 and the extraceliular domain of BCMA), and antibodies
and antibody fragments specific to BCMA (SEQ 1D NO:8). They also
cover compositions comprising pélypeptides of SEQ ID NO:10 (the
cysteine rich pseudo repeat) and antibodies and antibody fragments specitic
to such polypeptides. However, they do not claim a therapeutic application
(T 4/98) but rather they refer to intrinsic biological activities of BCMA and
related substances. As these claims are not valid medical use claims, the
prior disclosure of these relevant substances deprives these claims of

novelty.

92.  Further, BCMA’s biological activities are disclosed in D5. For instance,
the preferential cxpression of BCMA in mature B lymphocytes and the
likely role of BCMA in regulating immune response are disclosed in DS
(e.g. pages 1694 and 1701). Accordingly, the disclosure of BCMA (Fig 3)
and its extracellular region (e.g. page 1698 where Fig 3 identifics the

' transmembrane region and the N-terminal region containing conserved
cysteines and the llatter regién is said to be normally found in the
extracellular domain of TNF receptor proteins) in D5 anticipates claims 1
to 16 and 22 to 24, '

93. In light of the above, claims 1 to 16 and 22 to 24 lack novelty under Article
54 EPC over D5. To the extent that any aspect of claims 1 to 16 and 22
24 is not disclosed by D5, these claims lack inventive step over D3 (see
below).

20044600 14
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D6~ WO 98/18921 (Human Genome Sciences, Inc.)

94. D6 is an application in the name of the Opponent. 1t was filed on 25
October 1996 and published on 7 May 1998. D6 is therefore prior art
under Articles 54(2) and 56 EPC and available as 2 reference for assessing
both the novelty and inventive step of the alleged invention(s) claimed in

the Opposed Patent.

95. D6 describes zmf4 (referred to as Neutrokine-alpha), a 285 amino acid
protein and gives its amino acid sequence as “SEQ 1D NO:2' (pages 79-
80). As noted above, SEQ ID NO:18 is the “zin{4 fragment”, a polypeptide
fragment of the human ztnf4 protein which omits N-terminal residues 1 10
71, Amino acid residues 22 to 285 of SEQ 1D NO:2 in D6 are 100%
identical to the sequence given for ‘SEQID NO:18" in he Opposed Puatent
(pages 51-52)

96. D6 was the first disclosure of the full length amino acid sequence of ztnf4
as well as a polynucleotide encoding it. D6 contains a broad teaching,
specifically disclosing the production of zinf4 and zn(3 polypeptides using
vectors, host cells and recombinant methods as well as describing
screening methods for jdentifying agonists and antagonists of zmid activity
(including antibodies specific for znf4). Furthermore, D6 describes
methods for detecting immune system related disorders and pharmaceutical
compositions comprising zinfd-related substances (including antibodics)

for their treatment.

97 As discussed above, claims 3 to 16 and 22 to 24 of the Opposed Patent are
drafted in "Swiss style” and cover compositions which include antibodies
or antibody fragments specific to the zinf4 fragment. However, they do not
claim a therapeutic application (T 4/98) but rather they refer w0 inlringic
biological activities of ztnf4 related substances. As these claims are not
valid medical usc claims, the prior disclosure of these relevant substances

duprives thesc claims of novelty. Accordingly. since D6 specifically
RAUERTH] 15
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discloses the zinf4 fragment (e.g. page 30 line 27), antibodies and antibody
fragments specific to zinf4 polypeptides and methods of preparing such
antibodies and antibody fragments (e.g. page 45 line 26 to page 48 line 12),
claims 3-16 and 22 to 24 are anticipated by D6.

98, Moreover, even if these biologically defined claims were acceptable as
proper medical use claims, they would still lack novelty based on D6. For
instance, D6 discloses that zinfd is a cytokine (hat plays roles in processcs
that include cytotoxicity, necrosis, apoptosis, co-stimulation, proliferation,
lymph node formation. immunoglobulin class switch and differentiation
(page 14 at lines 19-23) and that it is linked to disorders including
immunodeficiencies, septic shock, inflammation, graft-host rejection and
RA amongst others (page 12 at lines 12-25). The role of zini4 in binding 1o
its reccptors (now known to include TACI BCMA and BR43x2) ‘is
disclosed in D6 along with means of identifying its receptors (e.g. page 54
at lines 2-18). D6 also discloses the use of antagonists (such as antibodies
to zinf4 polypeptides) in conjunction with zinf4 and its receptor (e.g. page
55 at lines 9-18), their use to prevent the action of ztnf4 by excluding ztnf4
from binding (e.g. page 55 at lines 9-23), and the use of antibodies to
inhibit ztnf4 activity in pharmaceutical compositions (e.g. page 57 at lines

24-28). Claim 3 of the Opposed Patent is therefore anticipated.

99.  Claims 4-12 cover uses of fusion proteins which are ultimately dependent
on claims 1-3. D6 discloses fusion proteins comprising ztnf4 polypeptides
and other polypeptides, and means for their production (e.g. page 27 line
20 to page 28 line 16 and page 41 line 19 lo page 42 line 2). Insofar as
claims 4-12 cover fusion proteins containing the ztinfd fragment, the claims
are therefore anticipated by D6. To the extent that any aspect of claims 3;
12 is not disclosed by D6, these claims lack inventive siep over D6 (see

below).

100. Claims 13 to 15 cover uses of substances including antibodies or aatibody

frugments specific to the ztnf4 fragment in the treatment of B lymphocytes.
0043600 2
: 36
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The use of ztnf4 antagonists (such as the claimed antibodies and antibody
fragments) to treat B lymphocytes is disclosed in D6 (e.g. page 56 al lines
15-17). Claims 13 to 15 are therefore anticipated despite the fact that i is
not clear from the Opposed Patent what “treatment of B lymphocytes™
means (see the section on insufficiency below). To the extent that a;ny
aspect of claims 13 to 15 is mot disclosed by D6, these claims lack

inventive step over D6 (sec below).

101. Claim 22 covers use of compounds including antibodics or -antibody
fragments specific to the ztnf4 fragment for inhibiting effector T cells. Db
discloses the use of ztnf4 antagonists (such as the claimed antibodies and
antibody fragments) for inhibiting T cells (e.g. page 56 at lines 15-17).
Claim 22 is thereforc anticipated by D6. Claims 23 and 24 cover uses
according to claim 22 for the biological activities of moderating immune
response and effecting immunosuppression respectively. As noted above,
D6 discloses the use of ztnf4 antagonists in the treatment of autoimmune
diseases and chropic inflammatory diseases, Claims 23 and 24 are
therefore anticipated by D6. To the extent thal any aspect of claims 22 10
24 is not disclosed by D6, these claims lack inventive step over D6 (éee -

below).

102, Claims 17 to 19, 21 and 25 to 28 are also formulated in “Swiss style™.
being directed to specific diseases of the immune system. However, such
uses of antibodies or antibody fragments specific o zinf4 polypeptides
such as the zinf4 fragment are disclosed in D6. Claim 17 concerns the use
according to claim 16 of substances including such antibodies where the
amibody production is associated with antoimmune disease. Treatment of
autoimmune disease using zinf4 antagomists (such as the claimed
antibodies and antibody fragments) is disclosed in D6 (e.g. page 56 at lines
15-18). D6 therefore anticipates claim 17.

103, Claim 18 concerns the use according to claim 17 of substances including

antibodies or antibody fragments specific to the zinl4 fragment where the
20044600 37
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autofmmune disease is SLE, myasthenia gravis, multiple sclerosis,-or RA.
Uses of ztnf4 antagonists (such as the claimed antibodies and antibody
Fragments) for treatment of such conditions are disclosed in D6 (e.g.
multiple sclerosis on page 56 at lines 19-20 and RA on page 8 at lines 8-11

and page 57 at line 9-11). Claim I8 is therefore anticipated by D6.

Claim 19 concerns the use according lo claims | to 18 of substances
including antibodies or antibody fragments specific to the ztnf-;l fragment
for treatment of asthma, bronchitis, emphysema and end stage renal [ailure.
313 discloses. use of zinfd antagonists (such as the claimed antibodies and
antibody fragments) for treating such conditions (e.g. asthma on page 57 al

lines 3-4 and 19-23), and therefore anticipates claim 19.

Claim 21 concerns the use according to claims | to 20 of substances
including antibodies or antibody fragments specific to the ztnf4 frapment
for treatment of renal neoplasms, multiple myclomas, lymphomas, light
chain neuropathy or amyloidosis. The use of ztnfd-related substances for
such treatments is disclosed in D6 (e.g., for treating tumors on page 44 at
lines 5-7 or for treating lymphocytic leukemias on page 49 at lines 25.27).

D6 therefore anticipates claim 21.

Claim 235 concemns the use of substances including antibodics or antibody
fragments specific fo the zinf4 fragment according to claim 24 referted to
above where the immunosuppression is associated with graft rejection,
praft versus host disease, autoimmune disease or inflammation. The use of
ztnf4 antagonists (such as the claimed antibodies and antibody fragments)
to treat such conditions is disclosed in D6 (e.g. autoimmune disease and
inflammation on page 56 at lines 15-19. and page 57 at lines 4-6 and 15-

16). D6 therefore anticipates claim 25.

Claim 26 concerns the use of substances including antibodies or antibody
fragments specific to the ztnf4 fragment according Lo claim 17 referred to

above where the autoimmune disease is insulin depeadent diabetes mellitus
-~
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or Crohn’s Disease. The use of zinf4 antagonists (such as the claimed
antibodies and antibody fragments) to treat such conditions is disclosed in
D6 (c.g. insulin dependent diabetes on page 56 at lines 19-20). D6

therefore anticipates claim 26.

Claim 27 concems the use of substances including antibodies or antibo.dy
fragments specific to the ztnf4 fragment according to claims 1 to 26
referted to above for treatment of inflammation. Claim 28 concerns the use
of substances including such antibodies according to claim 27 where the
inflammation is associated with joint pain, swelling, anemia or septic
shock. The use of zinf4 antagonists (such as the claimed antibodies and
antibody fragments) to treat inflammatory discases, including anemia and
RA and associated joint problems is disclosed in D6 (¢.p. page 12 lines 8-
11 and page 57 at lines 9-11 and 18-19). D6 therefore anticipates claims
27 and 28. To the extent that any aspect of claims 17 to 19. 21 and 25 to
28 is not disclosed by D8, these claims lack inventive step over D6 (see

below).

In light of the above, claims 3 to 19 and 21 to 28 lack novelty under Article
54 EPC over D6. To the extent that any aspect of claims 3 to 19 and 21 to
28 is not disclosed by D6, these claims Jack inventive sleﬁ over D6 (see

below).

D7 - EP 0 869 130 A1 (SmithKline Beecham Corp.)

110.

1.

200446400

D7 is an application in the name of SmithKlinc Beecham Corporation. It
was filed on 1 April 1998 and published on 7 October 1998. D7 is
therefore prior art under Articles 54(2) and 56 EPC and available as a
reference for assessing both the novelty and inventive step of the alleged

invention(s) claimed in the Opposed Patent.

D7 describes ztnf4 (referred to as “TL5™) and gives its amino acid

sequence as *SEQ ID NO:2’ (page 18). Amino acid residues 22 to'285 of
39
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SEQ ID NO:2 in D7 are 100% identical to the sequence given for “SEQ [D
NO:1# in the Opposed Patent (pages 31-52), the ztnf4 fragment referred to
above, Like D6, D7 contains a broad teaching, specifically disclasing the
production of ztnf4 and ztnf4 polypeptides, agonists and antagonists ol
7nfd activity (including antibodies specitic for ztnf4 polypeptides) and
treatment of immune system related disorders using phermaceutical

compositions comprising such substances.

112, As discussed above, claims 3 to 16 and 22 to 24 c;f the Opposed Patent are
drafted in “Swiss style” and cover compositions which include antibodies
or antibody fragments specific to the ztnf4 fragment. However, they do not
claim a therapeutic application (T 4/98) but rather they refer to intrinsic
biological activities of zinf4 related substances. As these claims are not
valid medical use claims, the prior disclosure of these relevant substances
deprives these claims of novelty. Accordingly, since D7 discloses the ztnf4
fragment (e.g. page 5 lines 16-22), and antibodies and antibody fragments
specific to ztnf4 polypeptides and methods of preparing them (e.g. pége 12
at lines 7-27), claims 3-16 and 22 to 24 are anticipated by D7.

113. Moreover, even if these biologically defined claims were acceptable as
proper medical-use claims, they would still lack novelty based on D7. For
instanee, 2 number of the disorders that can be treated with znf4 refated
molecules are disclosed (e.g. on page 3 at lines 4-8) and means of treating
conditions involving both over and under-production of zinf4 are described
(e.z. page 14 at lines 10 to 46). The role of ztnf4 in binding to-its receptors
(now known o include TACI, BCMA and BR43x2) is disclosed in D7
along with means of identifying the receptors (e.g. page 13 at lines 45-52).
D7 also discloses the use of antagonmists (such as antibodies to ztnfd
polypeptides) in combination with a pharmaceutically acceptable carrier for
inhibiting znf4 by blocking the binding of related molecules such as
receptors to alleviate abnormal conditions (c.p. page 14 at lines 17-21).

Claim 3 of the Opposed Patent is therefore anticipated.
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114, Claims 4-)2 cover uses of fusion proteins which are ultimately dependent
on claims 1-3. D7 discloses fusion proteins comprising ztuf4 polypeptides
and other polypeptides (e.g. page 5 at lines 12-22). Insofar as claims 4-12
cover fusion proteins containing the ztnf4 fragment, the claims are
thereforc antivipated by D7. To the extent that any aspect of claims 3-12 is

not disclosed by D7, these claims lack inventive step over D7 (see below).

115. Claims 17, 18, 21 and 25 to 28 are also formulated in “Swiss style”, being
directed towards specific diseases of the immunc system. However, such
uses of antibodies or antibody fragments specific to ztnf4 polypeptides
such as the zinf4 fragment are disclosed in D7. Claim 17 concerns the use
according to claim 16 of substances including such antibodies where the
antibody production is associated with autoimmune disense, Treatment of
autoimmune diseases using zmf4 antibodies (such as the claimed
antibodies and antibody fragments) is disclosed in D7 (e.g. page 12 at lines

24-25). D7 therefore anticipates claim 17.

116. Claim 18 concemns the use according to claim 17 of substances including
antibodies or antibody fragments specific to the ztnf4 fragment where the
autoimroune discase is SLE, myasthenia gravis, multiple sclerosis, or RA.

_Uses of ztnf4 antibodies (such’ as the claimed antibodies and antibody
fragments) for treatment of such conditions are disclosed in D7 (e.g.

arthritis on page 12 at line 24), Claim 18 is thercfore anticipated by D7.

117. Claim 21 concems the use according to claims 1 to 20 of substances
including antibodies or antibody fragments specilic o the zmfd frapment
for treatment of renal neoplasms, multiple myslomas, lymphomas, light
chain neuropathy or amyloidosis. The use of ztnfi-related substances for
such treatments is disclosed in D7 (c.g. for treating cancers such as
lymphoproliferative disorders on page 12 al lines 24-27). D7 therefore

anticipates claim 21.

2
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Claim 25 concerns the use of substances including antibodies or antibody
fragments specific to the ztnf4 fragment according to claim 24 refemed 10
above where the immunosuppression is associated with graft rejection,
graft versus host disease, autoimmune disease or inllarnmation. The use of
ztnf4 antaponists (such as the claimed antibodies and antibody fragments)
to treat such conditions is disclosed in D7 (e.g. for transplant rejection and
gratt vs, host disease on page 12 at lines 24-27). D7 therefore anticipates

claim 23.

Claim 26 concerns the use of substances including antibodies or antibody
fragments specific to the ztnf4 fragment according to claim 17 referred to
above where the autoimmune disesse is insulin dependent diabetes mellilus
or Crohn’s Discase. Crohn's disease is an inflammatory bowel disease, the
general name for diseases that cause inflammation in the intestines. D7
teaches that anti-ztnf4 antibodies may be used to treat inflammatory bowel

disease at page 12 at line 24-27. D7 therefore anticipates claim 26.

Claim 27 concerns the use of substances including antibodies or antibody
fragments specific to the zinf4 fragment according to claims 1-26 relerred

lo zbove for treatment of inflammation. Claim 28 concemns the use of

substances including such antibodies according to claim 27 where the

20044600

inflammation is associated with joint pain, swelling. anemia or seplic
shock. The use of ztnf4 antagonists (such as the claimed antibodies and
antibody fragments) 1o treat inflammatory diseases, including arthritis (key
syn;lptoms of which are joint pain and swelling) is disclosed in D7 (e.g.
page 12 at line 24). D7 therefore anticipates claims 27 and 28. To the
extent that any aspect of claims 17, 18, 21 and 23 to 28 is not disclosed by

D7. these clairns lack inventive step over D7 (see below).

In light of the above, claims 3 to 18 and 21 to 28 lack novelty under Article
54 EPC over D7. To the extent that any aspeet of claims 3 to 18 and 21 to
28 is not disclosed by D7, these claims lack inventive step over D7 (see

helow).
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D8 ~ WO 98/55620 (Regencron Pharmaceuticals, Inc.)

122

D8 is an application in the name of Regeneron Phannaceuticals,.]nc. It
was filed on 3 June 1998 and published on 10 December 1998. D8 is
therefore prior art under Articles 54(2) and 56 EPC and available as a
reference for assessing both the novelty and inventive step of the alleged

invention(s) claimed in the Opposed Patent

D8 describes a fragment of zinf4 (refenred to as HUMAN NTN-2), a 264
amino acid polypeptide and discloses its amino acid sequence (page 16),
which is 100% identical to the ztnf4 fragment referred to as *SEQ ID
NOQ:18* in the Opposed Patent (pages 51 and 52). D8 therelore disclosed
the complete amino acid sequence of the human zinf4 fragment. It alyo
disclosed a polynucleotide encoding it (page 16). Like D6 and D7, D8
contains a broad teaching, specifically disclosing the production al the
ztnfd fragment, antibodies specific to the zinf4 fragment and methods of
making and using the zmf4 fragment and related molecules in compositions

for diagnosis and therapy, and in the biopharmaceutical industry.

As diseussed above, claims 3 10 16 and 22 to 24 of the Opposed Patent are
drafted in “Swiss style™ and cover compositions which include antibodies
or antibody fragments specific to the zinf4 fragment. However, they do not
claim a therapeutic application (T 4/98) buf rather they refer to intrinsic

bivlogical activities of ztnf4 related substances. As these claims are not

- valid medical use claims, the prior disclosure of these relevant substances

deprives these claims of novelty. Accordingly, the specific disclosure of
lhe zint4 fragment (page 16), antibodies and antibody fagments specific to
the zinf4 fragment and methods of preparing such antibodies and antibody
fragments (c.p. page 11 line 19 to page 13 line Y and claim 11) anticipates
clams 3 to 16 and 22 to 24.  Further. D8 discloses the use of such

molecules in pharmaceutical compositions (e.g. claims 14 and 15).
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In light of the above, claims 3 to 16 and 22 to 24 lack noyelty under Article
54 EPC over D8. To the extent that any aspect of claims 3 to 16 and 22-24
iz not disclosed by D8, these claims lack inveniive siep over DY (see

below).

(tv)  Lack nfnovelly (Article 54 EPC) assessed at the Laler Priority Dule

126. Bascd on the Lafer Priority Date, in addition 1o D1 to D8, Schaeider et al.

(D9). Mackay et al. (D10) and Moore el al. (D11) are available for novelty
purposes in respect of at least claims 1,3 ta 7, 10 to-12, 15, 1§ 10 22, 25 to
28 and 36. The contents of the US patents D12 1o 'Dl7 referred 1o above
are also available for novelty since those spplications were filed before the
Later Priority date and were subsequently used to claim priority for PCT
applications which formed the basis of European Pateot applications as
described above. In respect of D12 to D17, the Opponent has referred (o
the original priority filings, it being understood that the same disclosure is
included (in addition to other material) in the corresponding PCT

applications as filed.

D9 - Schneider et al.

127. D3 is an article entitled “BAFF, a Novel Ligand of the Tumour Necrosis

Factor Family, Stimulates B Cell Growth” that was published in the Journal
of Experimental Medicine on 7 June 1999. D9 is cited as a reference in the
Opposed Patent.

D3 describes human and murine 7inf4 (referred 1o as “BAFF™) and gives
their amino acid sequences in Fig. LA (page 1749). The sequence of amino
acid residues 22 to 285 of the human zinf4 sequence is 100% identical to
the sequence piven for ‘SEQ ID NO:18" in the Opposed Patent (pages 51-
32), the ztnf4 fragment referred to above, D9 also discloses experimental
data which suggests that ztnf4 plays an important role as'a co-stimulator of

B cell proliferation and function. In addition, D9 discloses that the ztnfd
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receptor is expressed on B cells as well as disclosing and deseribing
methods of making ztnf4 fragments, fusion proteins and antibodies specific

to ztnfd.

129, As discussed above, claims 3 to 16 and 22 to 24 of the Opposed Patent are
drafted in “Swiss style” and cover compositions which include antibodies
or antibody fragments specific to the ztnf4 fragment. However, they do not
claim a (herapeutic application (T 4/98) bul rather they refer to intrinsic
biological activities of zinf4 related substances, As these claims are not
valid medical use claims, the prior disclosure of these relevant substances
deprives these claims of novelty. Accordingly. since D9 discloses the
sequence of ztnf4 which includes the sequence of the ztnf4 fragment (Fig
1A, page 1749), antibodics and antibody frapments specific to ztnf4 and
methods of preparing them (e.g. page 1749) and zmf4 fusion proteins (e.g.
the Flag-tagged short soluble hBAFF referred to on page 1749), claims 3- ‘
16 and 22 to 24 are anticipated by D9.

130. Moreover, even if these biologically defined claims were acceptable as
proper medical use claims, they would still lack novelty based on D9. For
instance, the co-stimulatory effect of ztnf4 on immunoglobulin (Ig)
production is disclosed as is the role of ztnf4 in T cell and/or dendritic cell-
induced B cell growth and polential maturation (e.g. on page 1754), The
role of zmnf4 in binding to its receptors (now known to include TACI,
BCMA and BR43x2) is disclosed in D9 along with the fact that expression
of the receptor occurs on B cells (e.g. page 1751). Claim 3 of the (Upposed

Patent is therefore anticipated.

[31. Claims 4-12 cover uses of fusion proteins which are ultimately depéndent
on claims 1-3. D9 discloses fusion proteins comprising zmf4 polypeptides
and other polypeptides (e.z. page 1749 referred o above). Insofar as
claims 4-12 cover fusion proteins containing the znl4 fragment, the claims

are therefore anticipated by D9. To the extenl that any aspect of claims 3-

20040000 45

Empf.zeit:07/06/2004 10:58 Empf.nr 2651 P.051



g7-JUN-2884 18:63  FROM TO @B498923934465

132

D18~

133.

134,

135.

200-k1600

Pagc 46.

12 is not disclosed by D9, these claims lack inventive step over D9 (see

below),

In light of the above, claims 3 to 16 and 22 to 24 lack novelty under Article
54 EPC over D9. To the extent that any aspect of 3 to 16 and 22 to 24 is

not disclosed by D9, these claims lack inventive step over D9 (see below).

Mackay et al.

D10 is an amicle entitted “Mice Transgenic for BAFF Develop
Lymphocytic Disorders Along with Autvimmune Manifestations™ that was
published in the Journal of Experimental Medicine on 6 December 1999,

P10 describes experiments conducted involving murine ztnf4 (referred. to .

as “BAFF”) produced from a PCR fragment generated by reverse
transcription-PCR using the sequence infonmation from D10. Although the
sequence of human ztnf4 is not expressly set out within D10, D10 refers
directly 10 D9 which it cites as reference (23) in relation to the sequence of
murine zinf4. D10 therefore also incorporates the human zinf4 sequence
(and hence *SEQ ID NO:18’ of the Opposed Patent which forms a part of
ity by reference (T 153/85), since both sequences arc present in the same
figure in D9 (Fig 1A). Other ztnf4 related disclosures in D9 arc also
incorporated by reference, D10’s broad teaching also includes the
disclosure of ztnf4’s role as a co-stimulator of B cell proliferation and
function and D10 links zinf4 over production with various disorders of the

immune system.

As discussed above, claims 3 to 16 and 22 to 24 of the Opposed Patent are
drafied in “Swiss style” and cover compositions which jnclude antibodies
wr antibody fragments specific to the ztnt4 fragment. However, they do nol
claim a therapeutic application (T 4/98) but mther they refer to intrinsic
biological activities of ztnf4 related substances. As these claims are not

valid medieal use claims, the prior disclosure of these relevant substances
.46
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deprives these claims of novelty. Accordingly. since DI incorporates by
reference the disclosures of D9 referred to above, ¢laims 3 to 16 and 22 to

24 are anticipated by D18,

Moreover. even if these biologically defined claims were acceptabie'as
proper medical use claims, they would still lack novelty based on D10. For
instance, the co-stimulatory effect of zinf4 on B cell growth in conjunction
with B cell receptor activation is disclosed in D10 (e.g. on pape 1706). as is
the fact that ztnf4 induces the proliferation and survival of B cells (e.g.

page 1708). Claim 3 of the Opposed Patent is thercfore anticipated.

Claims 4 to 12 cover uses of fusion proteins which are ultimately
dependent on claims 1-3. D10 discloses fusion proleins comprising murine
zinf4 polypeptides and other pol&peptidcs (e.g. page 1699 where mouse
soluble Flap-tagged ztnf4 is disclosed) and also incorporates by reference
fusion proteins disclosed in D9 referred to above. Insolur as claims 4 to 12
cover fusion proteins containing the ztnf4 frapment, the claims are
therefore anticipated by D10, To the extent that any aspect of claims 3 to
12 is not disclosed by D10, these claims lack inventive siep over D10 (see

helow).

Claims 16 to 20 are also formulated in “3wiss style™, being directed
towards specific diseases of the immune system. Claim 17 concerns the
use according to claim 16 of substances including antibodies or antibody
fragments specific to the ztnf4 fragment where the antibody production is
associated with autoimmune disease. D10 discloses that over expression of
7tnf4 leads to the emergence of antoimmune manifestations and gives
examples of such manifestations (e.g. page 1706). D10 therefore

anticipates claim 17.

Claim 18 concerns the use according to claim 17 of substances including
antibodies or antibody fragments specitic to the ztnl4 fragment where the

autoimmunc disease is SLE, myasthenia gravis, multiple sclerosis, or RA.
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P10 discloses that over expression of ztnf4 led to conditions such as SLE
and RA in murine models (e.g. pages 1075, 1708 and 1709). Claim 18'is
thercfore anticipated by D10.

140. Claim 19 covers the use of substances including antibodies or antibody
fragments specific to the zinf4 frapment for treatment of asthma,
bronchitis, emphysema and end stage renal failure, and claim 20 covers
uses according to claim 19 where the renal disease is glomerulonephritis,
vasculitis, ncphritis or pyelonephritis. D10 discloses that over expression
of zinf4 led to & condition reminiscent of lupus-like nephritis in murine
models (e.g. page 1075), and nephritis is a disease that can be associated
with tenal failure. D10 therefore anticipates claims 19 and 20. To the
extent that any aspect of claims 16 to 20 is not disclosed by D10, these

claims lack inventive step over D10 (see below).

i41. In light of the above, claims 3 t0 20 and 22 to 24 lack novelty under Article
34 EPC over D10. To the extent that any aspect of 3 to 20 and 22 w 24 iy
not disclased by D10, these claims lack inventive step over D10 (scc

below),
D11 -~ Moore et al.

142. D11 is an article entitled *BLyS: Member of the Tumour Necrosis Factor
Family and B Lymphocyte Stimulator™ that was published in Scicnce on 9
July 1999. D11 is cited as a reference in the Opposed Patent.

143, D11 describes human ztnfd (referred to as “BLyS™) and gives its amino
acid sequence in Fig. 1 (page 261). Amino acid residues 22 10 285 of the
human sequence are 100% identical 10 the sequence given for *SEQ ID
NO:18" in the Opposed Patent (pages 51-52), the ztint4 [ragment referred 1o
above. D11 also discloses that znfd plays an important role as a co-
stimulator of B cell proliferation and function, and that the ztnl4 receptor is

expressed on B cells. In addition D11 discloses ztnf3 fusion protcing, and
20042600 43
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antibodics specific to ztnf4 and their possible ulility in immune system

related disorders.

144. As discussed above, claims 3 to 16 and 22 to 24 of the Opposed Patent are
drafted in “Swiss style” and cover compositions which include antibodies
" or antibody fragments specific to the zinf4 fragment. However, they do not
claim a therapeutic application (T 4/98) but rather they refer to intrinsic
bielogical activities of zinf4 related substances. As these claims are not
valid medical use claims, the prior disclosure of these relevant substances
deprives these claims of novelty. Accordingly, since D11 discloses the
sequence of ztnfd, which includes the sequence ofthe ztnf4 Iragment. and &
method of its preparation (Fig. 1, page 261 and footnote 28, page 263),
antibodies specific 10 znf4 (e.g. ztnf-specilic monoclonal antibodies are
disclosed on page 260) and ztnf4 fusion proteins (e.g. the Flag-lagped ztni4d
referred to in the legend to Fig 3, page 262), claims 3 to 16 and 22 to 24 arc

anticipated by D11.

145. Moreover, even if these biologically defined claims were acceptable as
proper medical use claims, they would still lack novelty based on D11, For
instance, the effect of zwf4 inducing B ccll proliferation and
immunoglobulin secretion is disclosed (e.g. in the summary on ﬁage 260},
as is the role of ztnf4 in binding to its receptors (now known to include
TACI. BCMA and BR43x2) and their location on B cells (e.g. page 261).
Claim 3 of the Opposed Patent is therefore anticipated.

146. Claims 4-12 cover uses of fusion proteins which are ultimately dependent
on claims 1 to 3. D1l discloses fusion proteins comprising ztnfd
polypeptides and other polypeptides (c.g. page 262 referred to above).
Insofar as claims 4-12 cover fusion proteins containing the 7inf4 frapment,
the claims are therefore anticipated by DI{1. To the extent that any aspect
of claims 3-12 is not disclosed by D11, these claims lack inventive step
over D11 (see below).
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147. Claims 13 to 15 cover uses of substances including antibodies or antibody
fragments specific to the zmf4 fragment in the treatment of B lymphocytes.
As noted above, ztnf4’s role as a B cell stimulator is disclosed in D11, as is
the use of znfd-related antagonisis (such as the claimed antibodies and
antibody fragments) as therapies fo treat B cell disorders (e.g. page 263).
Claims 13 to 15 are therefore anticipated despite Lhe fact that it is not clear
from the Opposed Patent what “treatment of B lymphocyles™ meuns (see
\he section on insufficiency below). To the extent that any aspect of claims
13 w 15 is not disclosed lz;y D11, these claims lack inventive step over D11

{see below).

148. Claims 16 and 17 are also formulated in “Swiss style”, being directed
towards specific diseases of the immune system. Claim 16 covers the use
according 1o claims 1 to 15 of substances including antibodies or antibody
fragments specific to the zinf4 fragment where the medicament is for
inhibiting antibody production. Claim 17 concems the use according W
claim 16 of such substances where the antibody production is associated
with autoimmune disease. D11 discloses that ztnfd induces
immunoglobulin production in mice {(e.g.. Fig 4C) and that ztnfd—related

" antagonists (such as the claimed antibodies and antibody fragments) may
find medical utility in treating B cell disorders associated  with
autoimmunity (e.g. page 263). D11 therefore anticipates claims 16and 17.

149. Claim 21 covers use of substances including antibodies or antibody
fragments specific to the znf4 fragment for treatment of renal neoplasms,
multiple myelomas, lymphomas, light chain neuropathy or amyloidosis.
D11 discloses that ztnf4-related antagonists (such as the claimed
antibodies and antibody fragments) may find medical utility in treating B
cell disorders associated with neoplasia (e.g. page 263). D11 therefore

anticipates claim 21.
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150. In light of the above, claims 3 10 17 and 21 lack novelly under Article 54
EPC over DI1. To the extent that any aspect of 3 to 17 and 21 is not

disclosed by D11, these claims lack inventive step over D11 (see below),

D12 ta D17 — US Patent applications 09/302,863, 60/149,378, 68/143,228,
§9/255,794, 60/119,906, 60/166,271

151. These US patent applications were filed by Immunex Corp. (09/302,863,
D12), Biogen Inc. (60/149,378 and 60/143,228, D13 and D14 respectively)
the Opponent (09/255,794, D15) and Amgen Inc. (60/119,906 and
60/166,271, D16 and D17 respectively) and formed the basis for PCT
applications which were later published and entered the European Phase as
Furopean Patent applications as described more fully above and in Annex
A. DI2 to D17 (insofar as they were incorporated into the relevant PCT
applications) are therefore prior art under Article 54(3) and available as
references for assessing the novelty of the inveation(s) claimed in the

Opposed Patent.

152.  As discussed above, claims 1 1o 16 and 22 to 24 of the Opposed Patent are
drafted in “Swiss style” and cover compositions which inclade TACL
BR43x2 and BCMA fragments and fusion proteins, and the cysteine-rich
pseudo repeat of SEQ 1D NO:10; antibodies and antibody fragments that
bind TACI, BCMA, BR43x2, BR43x2 fragments, the cysteine-rich pseudo
repeat of SEQ ID NO:10 and the ztnf4 fragment; and related molecules.
Hawever, they do not claim a therapeutic application (T 4/98) but rather
they refer to intrinsic biological activities of TACI, BR43x2, BCMA and
#infd reluted substances. As these claims are not valid medical use clairos,
the prior disclosure of these relevant substances deprives these claims of
novelty. Further, the relevant biological activities are disclosed in cach of
DI2 1o D17. The mole and biological activities of TACI and related
substances is disclosed in D12, whilst D13 disclosed the role and biojogical
aclivitics of BCMA and each of D14 w D17 disclosed the role and

biolugical activities of ztnfd.
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153. Accordingly, the disclosure in D12 of the extracellular domain of TACI
(e.z. page 6 at lines 1-3 and page 12, lines 15-16), other TACI fragments
(e.g. page 5 lines 31-35), TACI fusion proteins (e.g. the TACI-Fc Tasion
protein generated in Example 1 on page 12), antibodies and antibody
fragments specific to TACI or ztaf4, which is referred to as TACI-L in this
application, (e.g. page 9 at lincs 4-28) and the sequences of the two
cysteine-rich pseudo repeats of TACI (contained within the TACI amino
acid scquence, SEQ ID NO:2 shown in Fig 1B) anticipates claims 1 to 16
and 22 to 24. Additionally, because TACI and BR43x2 share long
stretches of amino acids in common, many antibodies that specifically bind
TACI are likely to also bind BR43x2 and BR43x2 fragments. D12 also
anticipates other claims of the Opposed Patent including claims 17, 18, 25
to 27 and 36 1o 38. For example, page 9 linc 29 to page 10 line 3 of DI2
discloses that antagonists of the TACI-ztnf4 interaction may be employed
1o treat various autoimmune discases including multiple sclerosis and
diabeles as well as other disorders including RA, graft rejection and
:nflammation. and antibodies and antibody fragments specific to TACI or
Antd are also disclosed as noted above. These claims therefore lack
novelty under Article 54 EPC over D12

154, Similarly, the disclosure in D13 (which refers to BCMA as BAFF-R and
identifies it as a ztnf4 receptor) of the extracellular domain of BCMA (e.g.
page 7 at lines 19-29), other BCMA fragments (e.g- page 11 line 18 to page
12 line 12 and page 14 lines 21-25), BCMA fusion proteins (2.g. page 5 at
lines 11-14 and in Example 4 on page 19), antibodies and antibody
fragments specific to BCMA (e.g. page 12 line 13 to page 14 line 14) and
the sequences of the cysteine-rich pseudo repeat of BCMA (contained
within the BCMA amino acid sequence, SEQ (2 NO:1 shown in Fig 1.
lower line) anticipates claims 1 to 16 and 22 to 24. D13 also anticipates
other claims of the Opposed Patent including claims 17, 19, 21, 25, 27 and
36 to 38. For example, page 5 at lines 3-§ of D13 discluses uses of BCMA

in the ueatment of disorders including autoimmune diseases, renal
204600 52
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disorders, inflammation, organ transplantation, B-cell lymph-proliferate
disorder, and antibodies and antibody fragments specific to BCMA are also
disclosed as noted above. These claims therefore lack novelty under

Agticle 54 EPC over D13.

155. Similarly, the disclosures in each of D14 to D17 (where ztnf4 is referred to
as BAFF, Neutrokine-z and AGP-3 in both D16 and D17). of the zinfd
fragment, antibodies and antibody fragments specific lo the ztnf4 Iragment
and methods of preparing such antibodies and antibody fragments, and the
use of such molecules in pharmaceutical compositions anticipate claims 3
to 16 and 22 to 24. D14 also anticipates other claims of the Opposed
Patent including claims 17, 19, 21, 25 and 27 (e.g. page 5 lines 7-13 and
claims 33, 75. 77, 91, 92 and 97 of D14 on pages 52 to 55). 'These claims
therefore lack novelty under Article 54 EPC over D14. D15 also
anticipales other claims of the Opposed Patent including claims 17. 18 and
21 to 28 (e.z. page 113 line 21 to page 115 line 18 of D15) giving rise to
the lack of novelty of these claims under Aricle 34 BPC over D15,
Similarly. D16 anticipates other claims of the Opposed Patent including
claims 17 to 21 and 25 to 28 (e.g. page 17 line 23 to page 19 line 22 of
D16). These claims therefore lack novelty under Aricle 54 EPC over D16,
Finally, D17 also anticipates other claims .of the Opposed Patent including
claims 17 to 21 and 25 to 28 (e.g. page 20 line 24 to page 22 line 23 of .
D17). These claims therefore lack novelty under Article 54 EPC over D17.

(v)  Lack of Inventive Step (Article 56 EPC) assessed at the Clainmed Privrity
Date

156. As noted above, the Opponent submits that inventive step should be
assessed at the Later Priority Date for at least claims 1, 3t 7, 10 10 12, 15,
18 w 22, 25 to 28 and 36 (and their dependent claims) of the Opposed
Patent, The 2ssessment of inventive step in relation to the remaining
claims and to any of claims 1,310 7, 10 to 12, 15, 18 10 22. 25 10 28 and 36

(and their dependent claims) which. contrary to the Oppouent’s
20044600 53
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submission. the Opposition Division finds have valid priority will bc made
at the claimed priority date. D1 to D8 are available for inventive step

purposes at the claimed priority date.

157. As noted above, the Opposed Patent is entitled “Soluble Receptor BR43x2
apd Methods of using them for Therapy” and the basis of the invention 1%

described as follows:

“The present invention is based in part upen the discovery ofu 1192 bp
DNA sequence (SEQ ID NQ:1) and corresponding polypepiide sequence
(SEQ ID NO:2) which is an isoform of the receptor TA CL. The isoform has
been designated BR43x2” (page 6 at lines 21-23).

158. The Patentee’s characterisation of the alleged invention is surprising given
that the monopoly claimed extends significantly beyond the BR43x2
isoform. It claims the uses of compositions containing fragments of the
known TNF receptors TACI and BCMA. and pharmaceutical compositions
containing antibodies and antibody fragments specific to TAC!L and
BCMA. The specification of the Oppused Patent admits that TACH and
BCMA compositions belong to the prior art (e.g. by referencing D1, D2
and D4 in parapraphs [0002] and [0003]).  Furthcrmore. uses of
compositions containing antibodies and antibody fragments specific to the
2tnt4$ fragment also fall within the claims. Again, the specification of the
Opposed Patent admits that such compositions belong to the prior arl, as
evidenced by Patentees’ refercnces (e.g. to D6 in paragraph [0003]).
Compositions containing antibodies and anlibody fragments to such
polypeptide fragments and their uses are also claimed. Indeed, as will be
cvident from the discussion above, of the 38 claims in the Opposed Patent,
claims 1 to 28 and 36 to 38 extend 10 known TACL BCMA and ztnfd-
related embodiments, and only the rcmaining 7 claims (29 to 35) are
confined to the TACT isoform BR43x2.

2044601 54
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159. As noted above, both D1 and D2 describe precisely the same protein
sequence as the human TACI protein disclosed in the Opposed Putent.
They also disclose the location of the two cysteine-rich repeats in TACI,
both of which fall within SEQ ID NO:10 of the Opposed Patent (pages 43-
47). DI's broad teaching also includes disclosure of TACT's biological
activities, the cxtracellular N-terminal region of TACI and its function in
binding its endogenous ligand (now known to be ztuf4), antibodies and
antibody fragments specific to TACL and the therapeutic uses of such
substances in immune system-related disorders and pharmaceutical
compositions for their treatment. Similar broad teachings about the
biological activities and therapeutic uses of TACI and related molecules are
included in D2.

160. Further, the skilled reader would recognise that the disclosure in D1
extends to other TACHike proteins beyond the human TACI sequence
disclosed in D1 as having the amino acid sequence of SEQ ID NO:2.
Indeed D1 explicitly states that its use of the term "TACI" and related terras
arc peneric and cxtend to substantially homologous analogues and alletic
variations (page 15 line 31 to page 16 line 7). Furthermore, D1 describes
modifications which can be made to the cloned TACI protein gene
sequence at the gene or-protein level by numcrous strategies known in the
art, including modifications where the sequence is cleaved at appropriate
sites with restriction endonuclease(s), followed by further enzymatic
modification if desired, and isolated and ligated in viiro (page 35 at lines 3
10 25). As noted above, the TACI isoform, BR43x2, is identical to TACI
save for the replacement of one of the cysteine-rich pseudo repeats, amino
acid residues 21 to 67, with a single tryptophan residue. Hence, having
been presented with the sequence of TACI in D1 and directed towards
modifications that could be made to the TACI sequence, it would have
been obvious to the skilled person to produce variants on the sequence such
us BR43x2. Having prodused the TACI isoform, BR43x2, the skilled
reader of D1 would expect it to have similar biological activities and

therapeutic uses to TACL  Thus. if not anticipated. claims 1 to 38 lack
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inventive step over D1 for claiming the obvious variant of TACI, BR43x2,
BR43x2 related molecules and their biological activities and therapeutic

uses,

161. As noted above, D3 to D5 describe precisely the same protein sequence as
the human BCMA protein disclosed in the Opposed Patent. They also
disclose (and in the case' of DS specifically identify) a cysteine-rich
conserved region in BCMA which falls within SEQ 1D NO:10 of the
Opposed Patent (pages 45-47). D3’s broad ieaching also includes
disclosure that BCMA is preferentially expressed in mature B lymphocytes
and has been detected in lymphoid B-cell lines, and the suggestion that
BCMA plays a role in the B lymphocyte development process. Similar
disclosures are to be found in D4 and DS. D3 and D4 also disclose
antibodies specific to BCMA and BCMA fusion proteins. D5 also
identifies BCMA as a8 member of the TNF receptor superfamily and
deseribes its extracellular, transmembrane and cytoplasmic regions. Thus,
if not anticipated, claims 1 to 28 and 36 to 38 lack inventive step over D3,
D4 and/or D5 for claiming BCMA and BCMA related molecules and their
biological activitics and therapeutic uses that were obvious in light of D3,
D4 and/or D5.

162. zwnf4 and the ztnf4 fragment referred to in some of the Opposed Patent’s
claims (SEQ ID NO:18) were specifically disclosed in D6 and D7, and the
7inf4 fragment was also specifically disclosed in D8 as described above.
Additionally, the disclosures of D6 to D8 include antibodics and antibody
fragments specific to ztnf4 polypeptides (and to the zwnfd fragment
specifically in D8) and fusion proteins containing ztnf4 polypeptides (and
containing the ztnfd fragment specifically in D8), as well as descriptions ol
the biological activities and therapeutic applications of these ztnf4-related
molecules. Thus, if not anticipated, claims 3 w0 28 lack inventive step over
D6, D7 and/or D8 for claiming uses of zinf4 related molecules that were
obvious in light of D6, D7 and/or D8. For example, claim 20 covers uses
of substances including antibodies and anfibody Fragnienls to the ztnld
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fragment according to claim 19 where the renal disease being treated 5
glqmerulonephritis, vasculitis, nephritis or pyelonephritis. It would have
been obvious to the skilled reader of D6, D7, or alternatively D8, that such
diseases are associated with autoimmune diseases which are specifically

disclosed, and therefore would be treatable using such substances.

163. For these reasons, and to the extent that each of claims [-38 of the Opposed
Patent is not derivable from the teaching of the prior art. then the claims

must lack inventive step.
(vi)  Lack of lnventive Step (Article 56 EPC) assessed al the Larer Privrity Datg

|64, Based on the Later Priority Date, in addition to D1 to D, Schneider et al.
(D9), Mackay et al. (D10) and Moore et al. (D11) are available individually
or in combination with each other and/or with common general knowledge
for inventive step purposes. If, in these circumstances and contrary lo the
Opponent’s primary submission, the Opposition Division were to find that
the claims of the Opposed Patent were novel over the privr art; the
Oppunent submits that to the extent they ave not derivable from the

_ teaching of the prior art, then each of the claims must lack inventive step.

E. Insufficicncy {Article 100(b) EPC)

165. The Opponent submits that the Opposed Patent does not disclose the
\nvention in & manner sufficiently clear and completc for it to be carried opt
by a person skilled in the art. If the Opposition Division finds, contrary 1o
the Opponent’s submissions, that any of the claims of the Opposed Patent
are novel and involve an inventive step, the Opponent submits that the

claims are not sufficient.

166. Claims 13 to 15 of the Opposcd Patent concern the treatment of B
Lymphocytes. However, B lymphocytes arc a subset of cells in the i)()'dy1

not a disease. One of skill in the art is not informed by the specilication as
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to why B lymphocytes need treatment, much less what outcome should be
cxpected upon having “treated B lymphocytes”. In the alternative to its
arguments that these claimed uses are not novel and/or lack inventive step,
the Opponent submits that for these reasons claims 13 1o 15 are

insuflicient.

167. Claim 3 and its dependent claims (claims 4-28) cover uses of substances
that include compositions comprising antbodics ur antibody fragments
which are specific to SEQ [D NO:18 and antibodies or antibody fragmems
which are specific to SEQ ID NO:20. SEQ ID NOS:18 and 20 are not
described in the specification of the Opposed Patent. They are referred to
only in the claims and the sequence listing of the Opposed Patent. Onc
reading the Opposed Patent learns only that SEQ ID NO:18 is of human
origin and is 264 amino acids in length and that SEQ ID NO:20 is of
murine origin and is 249 amino acids in length. In fact, paragraph [0023]
of the Opposed Patent erroneously indicates that SEQ ID NO:19 is a
nucleotide encoding murine ztnf4. Careful reading of the sequence listing
makes it apparent that SEQ ID NO:17 encodes SEQ 1D NQ:18, and SEQ
ID NO:19 cncodes SEQ TD NO:20. Thus, from reading the specification
one of skill in the art would not know what SEQ ID NO:18 is and would
believe that SEQ 1D NO:20 was murine zinf4. By comparing SEQ ID
NOS:18 and 20 to sequences in both publicly and commercially available
databases, the Opponent was able to identify SEQ [D NO:18 and SEQ [D
NO:20 as the sequences ol a fragment of human ztnf4 and of murine TACI
respectively. The Opponents were only able to identity SEQ [D NO:20
using information that was entered in those dalabases subsequent to the
filing of the Opposed Patent. There is also no teaching about how or why
antibodies or antibody fragments against the proteins shown in SEQ ID
NOS:18 and 20 should have the claimed uses. ar about how they should be
prepared. Tn the alternative 1o its arguments that the claimed uses of these
substances are not novel and/or lack inventive step, the Opponcnt submits

that for these rcasons claim 3 and its dependent claims arc insutficient.
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F. Reguests

168. The Opponent requests the revocation of the Opposed Patenl in its entirety.

169, In the event that the Opposition Division does nol rcach the decision to
revoke the Opposed Patent on the basis of the written submission of the

Opponent, Oral Proceedings in accordance with Article 116 are requested.

Yours faithfully

sy L

DR PENNY X GILBERT
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Date

Event

Concerning

Doc

April 1994

Institut de Genetique Moleculaire and
Universite Paris V1 paper published in

Nucleic Acids Research, 1994, Vol. 22, No.

7, pp- 1147-1154 (Laabi et al.)

BCMA

D3

July 1995

Institut de Genetique Moleculuire and
Universite Paris V11 paper published in
Intemational Immunology, 1995, Vol. 7,
No. 7, pp. 1093-1106 (Gras et al.)

BCMA

D4

23 QOctober 1996

Human Genome Scichees files PCT
application PCT/US96/17957 (Jater
publishes as WO 98/18921)

rtafd

3 March 1997

St Jude Children’s Research Hospital files
US patent application serial no. 08/810,572

TACI

12 Seplember
1997

Biogen files US patent application serial no.

60/058,786

rinfd

3 October 1997

St Jude Children’s Research Hospital paper
published in Science, 1997, Vol. 278, pp.
138-141 (von Bulow et al.)

TACH

D2

16 December 1997

Schering Corporation files PCT application

PCT/US97/23321 (later publishes as WO
98/27114)

rnfd

3 March 1998

St Sude Children’s Research Hospital files
International Application No.
PC1/1J598/04270

TAC

1 April 1998

SmithKline Beecham files EP application

No. 98302526.3

znfd

7 May 1998

HGS PCT application PCT/US96/17957
publishes as WO 98/18921

anfd

Dé

3 June [998

Regeneron files PCT application
PCT/US98/11153 (later publishes as WO
98/55620)

the znfd
fragment

August 1998

Institut de Genetique Moleculaire and
Universite Paris Vi1 paper published in
International Immunology, 1998, Vol. 10,
No. 11, pp. 1693-1702 (Madry et al)

BCMA

4 September 19938

University of Washington files PCT
application PCT/US98/18393 (later
publishes as WO $9/11791)

zmfd

11 September
1998

Biogen files PCT application
PCT/US98/19037
{laver publishes as WO 99/12964)

7zinf4
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7 Qctober 1998

SmithKline Beecham European applicalion
no. 98302526 publishes as EP 0 869 180

zinfd

D7

11 September
1998

St Jude Children’s Research Hospital
PCT/US98/04270 publishes as WO
98/39361

TACI

m

10 Decemnber 1998

Regeneron PCT application
PCT/US98/11153 publishes as WO
98/55620

the zinfd
fragment

D8

22 December 1998

Chiron files PCT application
PCT/USY8/27474
(later publishes as WO 99/33980)

znfd

7 January 1999

Zymogenetics files the priority docurmnent for
the Opposed Patent (US patent application
serial no. 09/226,533)

TACKBCMA/
BR43x2/ztnf4

DI1¥

12 Febroary 1999

Amgen files US patent application serial no.
60/119,906 (later used as priority document
for European Patent application no.
00907280.2)

zinld

D16

23 February 1999

Human Genome Sciences files S patent
application serial no. 09/255,794 (later used
as priority document for European Patent
application no, 00908739.6)

ztnfd

D15

18 March 1999

Biogen PCT application PCT/US938/19037
publishes as WO 99/12964

7mfd

30 April 1999

Immunex files US patent application serial
no. 09/302,863 (later used as priority
document for European Patent application
no. 00922273.8)

TACH

D12

30 April 1999

Biogen files US patent application serial no.
£0/143,228 (Inter used as priority document
for European Patent application no.
00909970.6)

zanfd

D14

7 June 1999

University of Lausanne and others” paper
published in J. Exp. Med., Vol. 189, No. 11,
7 June 1999 (Schneider et al.)

zinfd

D9

9 July 1999

Human Genome Sciences paper published in
Science, Vol. 285, 9 July 1999 (Moore et al.)

ztnfa

D1l

9 July 1999

Biogen files US provisional application
60/143,228

zinty

17 August 1999

Biogen files US patent application serial no.
60/149,378 (later used as priority document
for European Patent application no,
00957502.8)

winfd

D13
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35 Oclaher 1999 Glaxo Group files PCT application 7inf4

PCT/99EP/07305
| (later publishes as WO 00/39295)

19 October 1999 | St Jude Children’s Research Hospital US TACI
patent 5,969,102 granted from application
No. 08/810,572

4 November 1999 | US Dept of Health & Human Services files ztnfd
PCT application PCT/991I8/25954 (later
publishes as WO 00/26244)

(& November 1999 | Amgen files US patent application serial no. 7nfd D17
60/166,271 (later used as priority document
for Europesan Patent application no.
00907280.2)

6 December 1999 | Biogen and others paper published in J. Exp. znid DI1b
Med., Vol. 190, No. 11, 6 December 1999
{Mackay et al.)

7 January 2000 Zymogenetics files PCT application TACI/BCMA/ | Oppuosed
PCT/US00/00356 ; Patent
(later publishes as WO 00/0407 16 and BRA3x2/zmf4
granted as EP 1 141 274

20041500
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Anpex B — Sequence ldentification Nos.
SEQ ID NO. in the SEQ ID NO. in the Description
Opposed Patent Priority Document
(D18)
SEQ ID NO:2 SEQ ID NO:2 Amino acid sequence of
BR43x2
SEQ 1D NO:4 SEQ ID NO:4 Amino acid sequence of
the (soluble) extracellular
domain of BR43x2
SEQ ID NOQ:6 SEQ ID NO:5 Amino acid sequence of
human TACI
SEQ [D NO:8 SEQ ID NO:6 Amino acid sequence of
human BCMA
SEQ ID NO:10 SEQID NO:8 Consensus cysteine-rich
pseudo repeat shared by
TACL TACI splice
variants and BCMA
SEQ IDNO:18 N/A Fragment containing
amino acid residues 22 1o
285 of human zmf4
(omitting N-terminal
residues 1-21 of the full
sequence)
SEQ ID NO:20 N/A Amino acid sequence of
murine TACI
2004460y 63 .
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